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IX.  0)1  the  Clasping -organs  ancillary  to  Generation  in  certain  Groups  of  the  Lepido- 
ptcra*.  By  Philip  Henry  Gosse,  F.B.S.  {Communicated  by  E.  McLychlan, 
F.B.S.,  F.L.S.) 

(Plates  XXVI.-XXXIII.) 

Head  May  4tli,  ISSlL 

Introductory  Hemarks  :  Existing  Authorities. 

The  lovely  insects,  of  which  I  am  about  to  treat,  have  been  the  objects  of  so  much 
ardent  admiration  and  intelligent  curiosity,  so  long  have  they  been  collected  from  all 
regions,  so  many  cabinets  arc  filled  with  them,  so  many  treatises  have  been  written  and 
compiled  about  them,  that  one  may  well  be  accused  of  presumption  in  daring  to 
suggest  the  existence  of  an  uncultivated  field  of  observation  in  their  structure.  Yet 
I  venture  to  lay  before  the  Liunean  Society  a  series  of  facts,  yielded  to  my  own  examina¬ 
tion  in  the  study  of  these  exquisite  creatures,  Avhich,  Avhile  they  elicit  interest  and 
admiration  in  an  unusual  degree,  seem  to  me  to  have  been  Iiitherto  almost  unsuspected. 
I  refer  to  the  complex  apparatus  with  wliich  the  male  Butterfly  has  lieen  furnished  for 
the  prehension  of  the  female  during  the  copulative  function. 

In  most  of  the  families  of  the  Ehopalocera  the  organs  devoted  to  this  purpose  are  more 
or  less  patent  when  sufficient  magnifying  power  is  used  ;  and  these  arc  often  exceedingly 
curious  and  exceedingly  various.  If  the  Papilionidee  have  seemed  less  profusely  supplied, 
it  is,  doubtless,  because  in  them  the  prehensile  apj)aratus  is  concealed  beneath  special 
organs  {valves),  Avhich  do  not  to  the  eye  present  any  feature  differing  from  the  scale- 
clad  body.  The  family,  moreover,  is  almost  Avholly  Trans-European  ;  and  thus,  though 
very  conspicuous,  they  lie  somewhat  beyond  the  range  of  ordinary  scientific  inves¬ 
tigation. 

I  hope  I  am  doing  no  injustice  to  my  predecessors,  in  assuming  these  researches  to  be 
new.  The  older  authors  have  little  more  than  vague  allusions  to  the  existence  of 
auxiliary  prehensors,  and  nothing,  that  I  am  aAvare  of,  concerning  those  of  the  Fquites. 
Herold  (1815)  describes  and  figures f  the  “spoon-like”  A'alvcs,  and  the  “triangle- 
piece  ”  in  Bier  is  Brassiem.  Burmeister  (1832)  describes  the  outer  and  inner  valves  in  a 
IlaAvk  Moth.  Kirby  and  Spence  (1828)  devote  §  a  paragraph  to  the  preliensors  of  the 
class,  but  dismiss  the  Butterflies  in  a  fcAV  lines.  Siebold  and  Stannius  (1818)  assign  |1 
to  the  prehensors  of  the  Lepidoptera  one  fourth  of  one  sentence. 

The  most  important  contribution  to  the  subject  seems  to  be  a  memoir^  read  before 
this  Society  by  Dr.  E.  Buchanan  White,  December  21,  1876.  This  elaborate  and  very 
valuable  article,  illustrated  by  more  than  220  figures,  might  well  seem  to  leave  little 
room  for  my  researches,  but  for  two  reasons  : — 1,  he  limits  his  studies  to  the  Butterflies 

*  A  preliminary  sketch  of  this  article  -will  be  Ibnnd  in  the  Royal  Society  Proceedings,  xxxiii.  (1881),  pp;  23-27. 

t  Entwickel.  p.  xiii.  pi.  iv.  t  Manual,  p.  21G  (Eng.  cd.). 

§  Intr.  to  Ent.  iv.  p.  579.  Ii  Anat.  Inv.  p.  4G2  (Amer.  cd.). 

“  On  the  Male  Genital  Armature  in  the  European  Rhapalocera,”  Trans.  Linn.  8oc.  2nd  ser.  Zool.  i.  p.  357. 
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of  Europe,  of  wliicli  only  three  speeies  co]uo  into  my  subject ;  2,  he  does  not  look  icitliin 
the  anal  valves,  nnthin  which  my  study  begins. 

Somewhat  earlier  than  this,  however,  viz.  in  the  ‘  Proceedings  of  the  Boston  (U.  S.) 
Soc.  of  X'at.  Hist.’  for  April,  1870,  ^Messrs.  S.  II.  Scndder  and  E.  Burgess  had  published 
a  conjoint  memoir,  of  much  interest  and  value,  and  illustrated  by  many  highly  magnified 
figures,  “  On  Asymmetry  in  the  Appendages  .  .  .  in  the  Lepidopterous  Genus 

?sisoni(ides.''  The  specific  variety  and  individual  uniformity,  which  I  liopc  to  show  in  the 
genital  armature  of  l^apilio,  mark  the  corresponding  organs  in  this  genus  of  Iles- 
periadpc ;  nor  is  the  apparatus  less  elaborate  or  less  curious.  The  learned  authors 
designate  by  the  terms  “  clasps  ”  and  “  upper  organ,”  what  Dr.  White  calls  “  harpagines” 
and  “tegumcu.” 

Prof.  Graher,  in  Ids  valuable  work,  ‘  Die  lusekten  ’  (in  ‘  Die  Naturkriifte ’),  1877,  has 
devoted  half  a  dozen  pages  to  the  male  genital  auxiliaries  (aussere  llilfsorgane  des  llin- 
terleihes) ;  Imt  has  taken  no  illustration  from  the  Lepidoptera. 

I  am  indelited  to  my  honoured  friend  Prof.  Westwood  for  bringing  to  my  knowledge 
some  descriptions  and  figures  by  Dr.  De  Ilaan  on  the  subject,  Avhich,  so  far  as  they  go, 
do  really  anticipate  my  oavu.  The  hook  is  rare  and  difficult  to  consult ;  but  my  son, 
Edmund  William  Gosse,  has  made  for  me,  from  the  copy  in  the  library  of  the  British 
TIuseum,  a  translation  of  the  Dutch  text,  and  careful  tracings  of  all  the  figures  that 
relate  to  the  subject. 

It  is  a  thin  folio,  a  livraison  of  a  largo  pul)lication,  entitled  ‘  Ycrhandelingen  over  de 
natuurlijke  geschiodenis  der  Nedcrlandscho  overzeesche  hezittingen  (Transactions  re¬ 
garding  tlie  Nat.  Hist,  of  the  Dutch  Transmarine  Possessions),  by  various  authors. 
The  sub-title  of  the  treatise  itself  is  “  Bij  dragon  tot  de  kennis  des  Papilionidea :  door 
Willem  do  Ilaan.”  Leiden,  1812. 

The  observations  of  this  author  on  the  genitalia,  since  they  are  brief,  and  the  work  is 
little  available  to  English  students,  I  shall  he  excused  for  giving  in  exlenso. 

“The  Sexual  Organs. 

“■  These  parts  arc,  especially  in  the  male,  very  various  in  form.  The  outermost  valves  {klepfeii^  of  Orni- 
thoptera  Amphrhius  shut  closely  against  each  other,  and  conceal  two  lateral  appendages  \zijddingsche 
uanhcmgsels,  —  the  liarpes  of  the  following  memoir?],  which  turn  over  at  the  end  in  the  form  cf  a  hook,  and 
are  provided  with  spines  along  the  upper  edge.  The  truncated,  and  sometimes  even  holloAv,  end  of  the 
hinder  part  of  the  body,  Avhich  lies  rvithin  these  valves,  bears  upon  the  upper  edge  a  pointed  spine  bent 
downwards  [=uncus,  P.  II.  G.],  with  two  lateral  plates  [zijdeUngs  plaatjes,=  scaphium,  P.  II.  G.?],  Avhich 
lie  close  to  it.  Prom  the  middle  of  the  hinder  part  of  the  body  the  penis  \j'oede\  is  exposed,  uhich  is 
gristly  [kraakbeeuig'],  straight,  blunt,  and  shorter  than  the  lateral  valves. 

“Those  of  Fapilio  Memnon,  Pammon,  llelenus,  Machaon,  are  similar  to  this,  except  that  tlie  lateral 
appendages  lie  along  the  lou  cr  edge,  and  the  hook  on  the  back  is  usually  more  elongated ;  in  Menmon 
the  penis  is  thrown  over  from  bcloAv.  In  P.  Coon  the  outer  valves  are  Avholly  opened  from  above,  and, 
to  a  great  extent,  also  from  below ;  so  that  the  inner  parts  are  scarcely  protected  by  them  :  the  penis  is 
very  pointed,  and  a  little  longer  than  the  valves.  P.  Lir'ts  and  Pohjdorus  have  the  hinder  part  of  the 
body  naked  ;  the  valves  are  very  short,  armed  from  within  to  the  top  with  a  hook,  and  the  lateral 
appendages  (of  Ainphrish(s)  are  placed  under  it ;  the  spine  of  the  back  is  blunt ;  besides  this  there  are 
also  tAvo  spines  present  on  the  upper  edge,  and  these  arc  curved  inAvards  ;  so  that  altogether  the  outer 
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edge  is  provided  -with  seven  appendages,  wliieli  all  rise  free  from  one  another.  Eetween  these  lies  the 
penis,  Avhieh,  as  if  jAressed  togctlicr,  has  a  sharp  edge  above  and  below. 

“  In  T/iais  Hypsipyle  the  valves  are  turned  towards  one  another  at  the  end,  open  above  and  beloAA , 
toothed  along  the  upper  edge,  and  armed  along  the  under  edge  Avith  a  sharp  spine;  the  lateral  appendage.', 
and  the  spine  at  the  baek,  arc  very  small,  and,  indeed,  searcely  visible.  Parnassius  ApoUo\\Viii  the  valve.' 
puffed  out,  and  gaping  Avide  open ;  the  lateral  appendages  are  entirely  free,  of  the  same  length  [eois  zoo 
/«??^],aud  in  the  form  of  two  half-sheaths;  the  back-spine  is  broad,  and  ends  in  tAvo  short  points. 
Eurycus  Cressida  has  tAvo  flat  valves  placed  on  the  under  side  of  the  body,  Avhich  arc  covered  from  above 
by  the  last  tAvo  abdomen-segments,  and  shoAV  on  their  inner  edge,  close  to  the  joint,  an  indentation. 
The  penis  is  pointed,  and  longer  than  the  Audves.  Doritis  ApoUhia  has  two  little  pointed  valves,  also 
placed  under  the  last  tAvo  segments.'’'’ 

The  Avork  is  illustrated  hy  eigditeen  ligures  of  the  sexual  parts  of  eigdit  speeies,  on  a 
scale  considerably  smaller  than  mine.  They  are  thus  distrilmtcd  : — 

OrnWioptera  Amphrisius. . .  3  figs.  Thais  Hypsipyle .  2  figs. 

Papilio  Coon .  3  ,,  Parnassins  ApoHu  .  2  ,, 

- Liris .  2  ,,  Doritis  ApoUina .  2  ,, 

Leptocircus  Ciirhis  .  .2  ,,  Euryens  Cressida  .  2  „ 

It  SO  happens  that  not  a  single  species  illustrated  by  Dr.  De  Ilaaii  is  identical  Avith 
any  one  of  mine ;  though  tAvo  approach  very  nigh,  viz.  his  0.  Amphnskis  to  0.  Bha- 
damanthiis^ ,  and  P.  Coon  to  P.  Pouhledayi. 

My  OAAm  attention  was  first  directed  to  the  subject  AA'heu,  examining  the  anatomy  of 
the  remarkable  genus  Eatvjades,  I  referred  for  comparison  to  the  structure  of  the  genital 
organs  in  Papilio  and  Ornithoptera.  The  elaborate  apparatus  AAdiich  I  found  hidden 
beneath  the  valves,  like  delicate  surgical  instruments  in  their  protecting  cases,  drcAA'  me 
on  into  the  examination  of  one  species  after  another,  until  I  had  studied  and  figured 
nearlv  a  hundred  members  of  these  tAvo  o'enera. 

t!  O 

Dr.  Buchanan  White  says  f  : — “  I  regret  A^ery  much  that,  from  Avant  of  material,  I  have 
been  unable  to  examine,  amongst  the  Ithopaloccra,  any  but  European  species.  It  is 
much  to  be  desired  that  some  one,  Avho  has  at  his  command  a  large  collection  of  the 
butterflies  of  all  regions,  should  investigate,  more  extensively  than  I  have  been  able  to  do, 
the  structure  of  the  genital  armature.” 

Nothing,  unless  it  be  the  exquisite  beauty  of  the  workmanship,  is  so  astounding  as 
the  Amriety,  in  form  and  detail,  presented  by  these  hiddeir  instruments.  Out  of  the 
number  that  I  have  examined,  I  have  not  found  any  tAvo  species  Avliose  apparatus  is 
alike,  or  even  so  nearly  alike  that  a  moment’s  observation  is  not  sufficient  to  shoAV  the 
difference.  I  do  not  think  this  rule  of  divo'sity  holds  in  respect  of  other  important 
organs.  I  do  not  knoAV  that  microscopic  examination  Avould  shoAV  tliat  the  antenna?,  or 
the  tarsi,  or  the  spiracles,  vary  markedly  in  CA'ery  species  t . 

*■  I’crbaps  his  Amphrisius  is  tlic  species  which  in  M.  Lucas’s  ‘  Lepid.  Exot.’  is  so  named  in  the  plate,  hut  Ithada- 
manihns  in  the  text.  It  is  certainly  not  the  Amphrysus  of  Cramer’s  plate  21 2. 
t  Op.  cit.  p.  3GG. 

t  “  Aucune  autre  partie  du  corps  des  papillons  no  denote  des  variations  si  nomhreuscs  epue  la  termiuale  aA'ec  Ics 
organes  gc'uitaux  des  deux  sexes ;  variahilite  qui  no  nous  permet  pas  de  nous  occuper  do  ce  sujet  d'une  facou  plus 
ginierale,  parcc  quo  son  explication  dctaUlee  cst  I'objet  dune  monographic  spcciale."’ — Dk.  Buemeistee,  Lepid.  d.  /. 
Eip.  Ary.  p.  21. 
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It  might  seem  that,  hy  the  aid  of  organs  so  uniformly  present,  so  easily  examined,  and 
so  varied  in  difterent  species,  while  constant  in  the  same,  great  facilities  must  he 
afforded  for  the  determination  of  specific  identity  and  limitation.  Yet,  in  practice,  I  fear 
this  cannot  Ic  carried  out,  without  severing  species  which  otherwise  seem  most  closely 
allied,  and  linking  others  which  have  little  else  in  common.  Look,  for  instance,  at  the 
three  x4frican  species  JPapillo  Bromius,  B.  Kireiis,  and  P.  Fliorcas-,  how  consimilar  are 
these  in  their  forms,  colours,  and  markings  !  yet  how  diverse  in  their  whole  prehensile 
apparatus  !  The  shape  of  the  valve,  its  fringing;  the  shape  of  the  harpe,  its  armature; 
the  imcns  ;  the  teeth  of  the  scaphimn ;  and,  finally,  the  penis ; — all  these  differ  signally 
in  one  from  their  conditions  in  the  others,  as  may  be  seen,  at  a  glance,  from  the  following- 
pages.  The  like  terms  might  he  employed  concerning  P.  JJernoleus  and  P.  Bntlionms. 

It  needs  scarcely  to  he  told  that  all  the  following  observations  were  made  on  dried 
specimens.  The  desiccation  of  the  soft  tissues,  causing  them  to  shrink,  throws  into 
distinct  prominence  the  hard  chitinous  organs  with  which  these  pages  have  mainly  to 
do ;  and  their  form  is  not  affected  hy  drying.  Indeed,  the  density  and  unyielding  hard¬ 
ness  of  this  material  are  manifest  by  the  depth  of  colour  it  can  assume,  often  approaching 
to  black,  by  its  brilliant  polish  of  surface,  by  its  transparency  like  that  of  glass,  and 
hy  the  delicacy  with  which  it  is  fashioned  into  the  thinnest  edges  and  cut  into  the 
sharpest  teetli,  ndiich,  strange  to  say,  we  Jiever  see  blunted  hy  use. 

Let  it  he  rememhered  that,  while  a  considerable  number  of  the  following  descriptions 
and  figures  have  been  confirmed  hy  observations  repeated  upon  two,  three,  or  even  more 
successive  examples,  many  (somewhat  more  than  half)  rest  upon  individuals.  These, 
though  made  rvith  all  care,  are  like  the  citto^  \ey6f.i€va  of  the  critics,  and  must  he  accepted 
with  a  certain  measure  of  caution. 


Manipulation. 

IMy  methods  of  manipulation  are  of  the  simplest.  With  a  penknife,  Avorn  by  age  to  a 
very  fine  and  keen  point,  I  make  incisions,  vertically  as  the  insect  lies  on  its  side  before 
me,  along  the  hinge-line  of  one  valve  (I  have  usually  selected  the  right) :  presently,  using, 
Avith  a  gentle  vdoleuce,  such  a  lever  as  the  tip  of  a  toothpick,  the  valve  i?,  prized  off.  By 
practice,  I  am  able  to  do  this  Avith  very  little  chance  of  injury  to  the  specimen ;  and  A\dien 
my  examination  is  completed,  I  restore  thevahu  to  its  place,  with  the  minutest  touch  of 
gum-tragacanth  ;  so  that,  Avlicn  it  is  dry,  and  the  butterfly  returned  to  the  cabinet,  I  am 
often  quite  unable,  some  time  after,  even  myself  to  determine,  with  certainty,  of  tAAU  or 
three  examples  in  the  draAver,  Avhich  it  Avas  that  I  had  used  for  the  operation®. 

Tlie  detached  valve  is  then  submitted  to  strict  search  with  the  various  poAvers  of  a 
triple  lens,  reaching  in  combination  to  24  diam.  MTien  the  information  deducible  from 
this  aspect  seems  exhausted,  if  the  harpe  appear  to  jiromise  any  more,  I  essay  to  lift  it 

*  The  circumstance  that  Ihe  exotic  Papilicnes  are  often  of  high  mouctaiy  value  has  no  doubt  much  impeded  our 
accpiaiutance  -witli  their  anatom}'.  Our  museums  and  private  collections  are  rich  in  species ;  but  few  possessors  are 
willing  to  submit  their  treasured  beauties  to  the  anatomist's  scalpel.  Perhaps  Prof.  Siebold’s  sarcasm  is  not  yet 
wholly  without  force : — “Most  collectors  seem  ambitious  only  to  keep  their  butterflies  neat  and  untouched,  or  to 
gain  thereby  advantages  other  than  scientific”  (“  Gn  the  $  of  Far n.  A olio Stett.  Ent.  Zeit.,  1851). 
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from  its  adhesion  to  the  valve-cavity  Avith  the  same  knife-point.  I  do  not  ahvays  suc¬ 
ceed  ;  bnt  if  I  do,  I  have  an  object,  often  of  brilliant  transparency  and  lustre,  and  of 
extreme  delicacy,  AAdiich  I  can  put  on  a  slip  of  glass,  and  transfer  to  the  stage  of  a 
compound  microscope,  using  any  powers  that  I  please. 

The  organs  Avhich  project  from  the  abdominal  cavity  cannot  be  detached  Avith  certainty 
of  success.  These,  therefore,  I  nsnally  vieAV  Avitli  the  lens  only*.  After  exhaustive  study 
of  these  parts,  dry,  since  the  scaphinm  and,  in  part,  the  penis  arc  composed  of  soft  tissues 
AA'liich  change  form  in  drying,  I  introduce  into  the  cavity,  Avitli  the  tip  of  a  fine  hair-pencil, 
a  drop  of  clear  Avatcr.  This  is  presently  absorbed;  the  superfluous  AA'ater  is  removed 
Avith  a  point  of  blotting-paper,  and  the  organs  are  again  examined  as  before.  The  siiri- 
velled  parts  have  noAV  become  much  more  plump,  assuming  something  approaching  the 
form  AAdiich  they  had  duriiig  life.  The  study  of  them  in  this  condition  often  reveals  facts 
that  had  been  obscure  before. 

On  detaching  a  valve  there  are  often  found  many  plume-scales  and  atoms  of  meconium, 
scattered  OAmr  the  organs  AAuthin,  as  Avell  as  all  about,  the  anal  cavity.  Since  these 
hinder  distinct  vision,  I  remove  them  by  touching  the  parts  with  the  tip  of  a  finecamel’s- 
hair  pencil  slightly  moistened,  Aviping  the  tip  on  a  linen  cloth  after  every  contact. 

Curious  records  of  ])ast  history  may  be  read  in  such  impediments.  Minute  fragments 
of  a  pulverulent,  drab-coloured,  chalky  sul)stance  are,  as  I  have  observed,  occasionally 
found  adhering  to  the  liarpes.  On  one  occasion  I  found,  on  carefully  removing  one  of 
the  A'ah'cs  from  a  cabinet-specimen  of  OrnWioptera  IlJiadamanthus  c?,  the  caAuty  quite 
full  of  tliis  substance,  partly  in  coarse  poAvder,  and  partly  in  somcAvliat  coherent  lumps 
of  the  size  of  mustard-seed  downAA'ards.  Noav,  I  have  no  doubt  that  this  male  had 
effected  coitus  Avitli  a  female,  at  so  early  a  period  after  her  evolution  from  pupa,  that  she 
had  not  discharged  tlie  fcecal  accumulation  of  the  pupa  stage,  Avliich  subsists  “  sous  la 
forme  d’un  fluide  jaune  on  brun,  comparable  an  meconium  des  enfants  nouveau-nes  ” 
(Burmeister).  The  excitement  of  the  sexual  copula  would  provoke  the  instant  discharge 
of  the  meconium,  a  large  portion  of  which  AAmuld  fill  the  valvular  cavity  of  the  grasping 
male ;  and  this,  presently  coagulating,  remained  to  be  at  length  revealed  by  my  dissect¬ 
ing  scalpel. 

A  phenomenon  exactly  similar  occurred  Avith  a  specimen  of  Fapilio  Zalmoxis.  But  in 
this  case  the  cavity  AAms  occupied  Avith  a  dirty  mingled  mass  of  meconium  and  hody-scales ; 
and  that  so  fully  as  completely  to  conceal  all  the  organs,  till  it  Avas  gradually  extracted. 
These  scales  Avcrc  surely  those  of  a  female  abdomen,  remoAmd  in  coitti  :  the  meconium 
discharged  at  the  same  time  had  agglutinated  the  scales  into  a  composite  mass,  Avhich, 
in  drying,  had  divided  into  fragments  and  coarse  poAvder ;  and  tliese,  the  male  having 
been  presently  captured,  had  remained  a  record  of  the  history. 

See  also,  for  similar  conditions,  the  account  of  FapiUo  Axion,  and  of  not  a  fcAV  other 
species. 

The  illustrative  draAviugs  have  all  been  made,  not  Avith  the  aid  of  the  camera,  bnt  by 
the  eye  and  hand  alone.  They  have  not  been  draAvn  to  scale ;  bnt  those  of  the  vahes 

*  I  have  occasionally  viewed  these  as  opaque  ohjccts  under  condensed  rcilectcd  light,  both  artifleial  and  solar; 
hut  the  result  has  been  (in  general,  though  with  exceptions)  hardlj'  worth  the  pains. 
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follow  a  pretty  uniform  ratio,  wliicli  may  be  set  down  as  about  7  diam.,  with  wliicli  ratio 
tlie  figures  of  the  other  organs  may  be  compared. 

A  General  Description  of  the  Organs. 

The  organs  with  which  I  propose  to  deal,  as  limited  to  the  male  se.N  of  Butterflies 
belonging  to  the  two  genera  Ornithoidera  and  Faiddlo,  are  the  following: — 1.  The 
Valves;  2.  the  llarpes ;  3.  the  Uncus ;  4.  the  Scaphium;  5.  the  Penis. 

1.  The  Valves. 

To  the  overlapping  edges  of  the  eighth  abdominal  segment,  from  the  indefinite  points 
where  the  projecting  angular  portion  produced  by  the  rami  of  the  uncus  merge  into  the 
vertical,  to  two  prominent  rounded  pieces  within  the  A'entral  margin,  there  are  united, 
by  free-working  joints,  tivo  broad  plates,  well  known  under  the  name  of  valves  *.  Every 
collector  is  familiar  with  these  organs  ;  for  he  has  recourse  to  them  to  determine,  at  a 
glance,  the  sex  of  his  specimens,  since,  in  the  grand  genus  Tapilio,  they  are  peculiar  to 
the  male. 

Their  outline  is  usually  more  or  less  trigonal,  often  becoming  semiovate,  or  even  sub- 
circular.  To  be  more  precise,  the  prevailing  shape  is  that  of  an  oval,  or  rounded  rhom¬ 
boid,  cut  off  obliquely,  so  that  as  we  look  on  the  inside  of  the  right  valve  the  tip  points 
to  the  left — that  is,  toward  the  dorsal  side. 

They  are  clothed  on  the  exterior  with  scales  like  those  of  the  body.  Their  direction 
follows  the  general  plane  of  the  sides  of  the  abdomen ;  they  are  convex  externally,  con¬ 
cave  internally.  Their  free  edges  are  commonly  furnished  with  a  fringe  of  modified 
scales,  taking  the  form  of  thick  hairs,  which  are  parallel,  close-set,  often  dense,  and  often 
long ;  thus  these  practically  enlarge  the  area  of  the  valves,  and  help  to  exclude,  more 
effectually,  extraneous  matters  from  the  genital  cavity  when  the  valves  are  closed. 
Sometimes  dense  brushes  of  long  hair,  of  quite  different  structure,  arise  from  within  the 
interior  of  the  valve,  which  spreading,  conceal  the  margin,  and  greatly  modify  the 
apparent  outline;  e.  g.  Tollcenes,  JJcalegon. 

The  fringed  edges  come  into  contact  when  the  valves  are  at  rest,  inclosing  a  spacious 
chamber,  the  anal,  or  genital,  cavity.  The  edge  is  occasionally  turned  over,  narrowly, 
within  ;  e.  g.  Ornithoptera  Haliphron ;  and  still  more  commonly  the  interior  surface 
continues  flat  and  level  for  some  distance  within  the  margin,  then  abruptly  drops  to  the 
central  cavity;  e.  g.  Agamemnon,  Hesperus,  Lgeidas,  Ancldsiades,  Hiiryleon.  Occa¬ 
sionally  a  sort  of  wall,  of  distinct  form  and  surface,  borders  the  edge,  and  overhangs  the 
interior;  e.  g.  Zalmoxis.  The  floor  of  the  interior,  whether  flat  or  hollow,  is  often 
studded  with  short  scattered  hairs,  each  springing  from  a  dimple,  or  crowning  a  minute 
round  hillock,  where  it  is  not  occupied  by  the  harpe  :  but  sometimes  this  surface  is 
cloth-like;  e.  g.  Erlthonius,  Lycidas. 

*  A  better  name  wouIlI  bo  tegumina,  covers ;  but  this  word  has  been  chosen  by  Dr.  D.  White  for  a  very  different 
neighbouring  organ.  Colei  (noXeiis,  a  sheath  or  scabbard)  might  bo  used ;  or,  to  avoid  ambiguity  with  the  genus 
Coleus  of  the  botanists,  it  might  be  sjmlled  in  its  Ionic  form,  KovXeis.  But  I  adopt  the  appellation  already  in 
familiar  use. 
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In  those  abnormal  cases  in  which  the  valves  are  partly  or  wholly  aborted,  e.  g. 
Bipliilns,  J^oli/dorus,  Rector,  the  thatch  of  long  hair  that  occasionally  projects  from  the 
dorsal  arch  of  the  eighth  segment,  and  thus  fills  up  the  triangular  space  left  by  the 
receding  dorsal  edges  of  the  valves,  is  particularly  abundant. 

The  extremity  of  the  valve  shows,  in  almost  all  cases,  some  indication  of  a  projection 
of  the  outline  into  a  point.  Usually  this  part  is  as  soft  and  dexihlc  as  any  other  ;  hut 
in  some  instances,  e.  g.  Semperi,  JJcaleijon,  there  seems,  in  its  definite  form  and  darker 
hue,  an  approach  to  that  condition  which  occurs  in  other  families  of  the  Pthopaloccra, 
in  Avhich  the  valve  and  the  harpe  become  one  organ  *. 

Mr.  IVallace,  in  his  very  valuable  Memoir  “  On  Variation,  &c.,  in  the  Papilionidic  of 
the  Malayan  llegion  ”  t,  is  inclined  to  rest  on  the  peculiarities  of  the  valves  of  Ornltlio- 
ptera  for  generic  diagnosis.  Having  rejected  certain  points  that  have  been  relied  on,  ho 
says,  “  There  remain,  therefore,  only  the  characters  of  the  perfect  insect,  the  most 
important  of  Avhich  are  the  anal  valves  in  the  male.  These  are  very  large,  ovate  or 
rounded,  coriaceous,  and  not  hairy,  and  are  furnished  Avith  projecting  points  or  spines 
(sometimes  very  conspicuous)  Avhich  serve  to  attach  the  male  more  firmly  to  the  female 
m  copula.  Ill  several  species,  I  have  observed,  these  points  or  hooks  Avere  buried  in  the 
protruded  anal  gland  of  the  female,  and  thus  effeetually  prevented  the  great  Aveight  of 
the  insects  causing  them  to  separate  upon  suddenly  taking  flight  ”  J. 

2.  The  Rarpes. 

The  interior  surface  of  each  valve,  Avhich,  as  I  liavn  said,  is  holloAV,  is  the  seat  of  a 
peculiar  orgau,  Avhich  appears  to  take  a  very  prominent  part  in  the  prehensile  function. 
The  floor  proper  of  the  valve-cavity  is  a  thin  membrane  of  slight  tenacity,  more  or  less 
of  a  dark  broAvn  hue,  and  of  a  dull  unreflecting  surface.  Withiu  the  holloAV  lies  a  plate 
of  what  I  presume  to  he  pure  chitine  §,  usually  as  transparent  as  glass,  but  tinged  Avith 
a  yelloAV-hroAvn  hue,  thickening  at  various  parts,  especially  at  its  margins  and  irregular 

*  Dr.  F.  D.  White’s  memoir  affords  abundant  examples  of  this  combined  condition.  The  transition  seems  to  bo 
made  in  the  family  (or  subfamily)  Ticrida?.  (See  the  supplementary  note  to  this  ilemoir.) 

t  Trans.  Linn.  Hoc.  xxv.  p.  35,  1864. 

i  Ihit  tho  valves  in  Ornithopteva  AvnMna  and  Amphrjjsus  are  densely  fringed  with  hair-scales :  Vapilio  Semperi 
has  as  distinct  a  finger-point  to  the  valve  as  0.  Amphrusus  ;  while  the  broad  rounded  ontlino  is  seen  in  the  valves  of 
p.  Zahno.vis,  Axion,  and  Bromius.  This  projecting  finger-point,  moreover,  while  well  marked  in  0.  Amphri/stis  and 
EhadamaniJms,  becomes  feeble  in  Arruana  and  llaliphron,  evanescent  in  Remus,  and  is  absolutely  wanting  in 
Brool'eana ,  where  tho  valve  is  surrounded  by  a  fringe  of  unusual  density.  But  generic  lines  are  not  mathematical 
lines;  and  the  features  mentioned  by  Nr.  Wallace  are  certainly  characteristic,  and,  with  the  prevailing  form  of  tho 
harpe,  go  far  to  establish  Ormtliopteru  as  a  good  genus. 

Nr.  Wallace's  observation  about  the  function  of  the  points  is  most  interesting  ;  would  that  we  had  more  of  such  ! 
but,  if  I  may  venture  to  correct  the  dictum  of  so  great  an  authority,  I  would  suggest  that,  most  probably,  it  was 
not  the  fioxible  finger-point  of  the  valve  that  had  seized  the  protruded  vulva  of  the  female,  since  it  has  no  resistent 
power,  but  the  harpe,  well  toothed,  and  of  almost  metallic  hardness,  that  was  concealed  just  beneath  the  valve-tip. 
Yet,  in  some  cases,  as  in  F.  Ucaleyon,  1  am  not  sure  that  the  valve-point  may  not  have  a  harpe-power — as  I  presume 
that  it  has  in  some  Bieridsc,  as  Callidri/as. 

§  The  various  degrees  of  flexibility  found  in  tho  integuments  of  insects  is  believed  to  depend  on  the  extent  to 
which  they  are  permeated  by  this  substance,  “  a  peculiar  azotic  matter  insoluble  in  caustic  potass  ’’  (Sicbohl,  ‘Anat. 
Invertebr.’  Loud.  1854,  p.  401). 
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ridges,  where  the  substance  deepens  in  hue,  often  to  an  intensity  almost  black  (hut  still 
like  black  glass),  and  where  it  manifestly  acquires  great  densit}^,  elasticity,  and  hard¬ 
ness,  with  a  reflective  power  equal  to  that  of  polished  glass.  The  gleam  and  glitter  of 
the  surface  imparts  a  Avonderful  attractiveness  to  these  most  dh^ersifled  organs.  The 
parts  thns  thickened  are  also  elevated,  not  merely  in  the  bounding  walls  and  ridges  that 
I  liaA'e  mentioned,  bnt,  in  general,  by  the  separating  of  a  portion  of  the  organ  from  the 
cavity-floor;  so  that  this  particular  part  shall  be  elevated,  and  projected  freely  into  the 
inclosed  space  between  the  valves.  And  these  projected  portions  either  take  the  forms 
of  curved  acute  spines,  or,  more  frequently  still,  are  notched  into  sharp  teeth  standing 
in  serried  rows. 

To  attempt  to  indicate  the  various  forms  Avhich  these  curious  Aveapons  assume,  Avould 
be  to  anticipate  the  greater  part  of  the  descriptAe  pages  Avliich  are  to  folloAv;  for  the 
variety  is  about  commensnrate  Avith  the  number  of  species  examined.  I  propose  pre¬ 
sently  to  attempt  a  rough  casting  of  them  into  groups  ;  but  it  Avill  be  little  more  than 
an  arbitrary  classification,  useful  as  an  aid  to  memory,  rather  than  any  thing  else. 
Projecting  claAvs,  hooks,  pikes,  svA^ords,  knobs,  and  strange  combinations  of  these,  abound, 
Avhose  prominences  arc  very  commonly  bronglit  to  a  keen  edge,  and  then  cut  into  sharp 
teeth.  The  species  of  one  group,  Agesilaus,  'Farmatus,  haA^e  harpes  in  Avhich  many 
such  projections  arc  strangely  crowded.  In  others,  Ulgsses,  Macedon,  tlie  formidable 
teeth  are  themselves  cut  into  many  minuter  toothlets  of  wonderful  delicacy. 

Sometimes  this  polished  weapon  occupies  almost  the  Avhole  area  of  the  A’alve-caA'ity, 
Agesilaus,  Fodalinus,  Erithonms ;  sometimes  it  is  a  slender  staff  or  rod,  Ilemnon, 
Erechtheus,  Folymnesior,  with  tlie  extremity  expanded  to  form  the  weapon,  Avhether 
axe,  or  SAvord,  or  saAA%  or  spear-point.  Whatever  the  form,  tlie  base  is  ahvays  expanded, 
often  AAdth  ridges  (like  as  Avhere  the  trunk  of  a  tree  dilates  into  roots),  spreading  over  the 
basal  edge  of  the  valve,  and  manifestly  stretching  beyond  its  area,  as  is  often  very  clearly 
seen  when  the  A^ah^e  is  forcibly  detached.  Examples  of  what  I  mean  may  be  seen  in 
my  flgures  of  Fapilio,  Axion,  Ascalaphus,  Faimnon,  Macedon,  Childrence,  Yertiimnus, 
Zalmoxis,  and  scA'cral  others.  In  all  these  a  kind  of  disk  is  observed ;  which  more  or  less 
clearly  shoAvs  that  there  had  been  a  dilated  attachment  of  the  harpe  to  a  surface  Avhich 
had  lain  in  a  plane  quite  different  from  that  of  the  valve,  face  to  face  Avith  it,  indeed, 
close  to  its  hinge.  (See,  specially,  Euryleon.) 

Hence  I  very  confidently  infer  the  function  of  tAvo  short  thick  eminences  of  hard 
chitiue,  having  convex  surfaces,  Avhich  are  generally  to  be  ol)served  occupying  the  bottom 
of  the  abdominal  cavity,  when  the  Anlvcs  arc  removed ;  e.  g.  0.  Femus,  F.  Fammon, 
Filielenov,  Mayo.  They  afford,  doubtless,  a  broad  and  firm  basis  for  the  attachment  of 
muscles  which  move  these  important  prehensores,  so  constantly  exposed  to  shocks  and 
violent  strains.  And  the  fact  of  such  an  attachment  explains  an  otherwise  puzzling 
phenomenon  Avhich  not  very  infrequently  occurs, — that,  Avhen  the  vaHe  is  detached  by 
force,  it  occasionally  comes  aAAmy  empty,  the  chitinous  armature  being  left  behind.  (Sec 
infm,  page  293.) 

If  there  existed  any  reasonable  doubt  of  the  Avork  performed  by  this  AA^ell-armed  organ, 
it  Avonld  be  removed  by  a  due  consideration  of  that  curious  accumulation  of  foreign 
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matter  to  which  I  have  already  alluded, — the  thick  mass  of  dislodged  hody-scales  with 
which  we  frequently  find  the  chitinous  armatnre  clogged,  particularly  its  serrate  parts. 
How  came  those  scales  there  ?  The  answer  is  patent.  This  apparatus  has  been  provided 
to  enable  the  male  butterfly  to  grasp  and  hold  the  female  during  the  process  of  impre¬ 
gnation.  And  these  accumulated  scales  show  that  this  very  individual  insect  had  been 
so  engaged  only  just  before  its  capture  and  death. 

I  have  hence  no  hesitation  in  assigning  a  distinetive  epithet  to  the  organ  in  question ; 
and  it  is  known,  throughout  this  memoir,  by  the  term  Harpe  {apTrr},  a  grappling  iron)*. 

It  is  the  rule,  subject  to  very  rare  exceptions,  that  when  the  two  valves  are  closed,  as 
generally  during  life,  the  chief  armed  parts  of  the  two  harpes  approach  each  other  at  a 
point  in  space,  within  the  post-anal  cavity,  exactly  wdiere  the  tip  of  the  uncus  comes 
down  from  above.  Hence  I  infer  that  the  function  of  this  latter  organ  is  similar  and 
ancillary  to  that  of  the  harpes — the  three  eomhined  constituting  a  threefold  grip,  wdiich 
it  would  be  diflicult  to  break. 

It  seems  scareely  credible  that  elaborate  instruments,  such  as  these,  so  constantly 
present  in  this  popular  family,  and  so  readily  found,  should  not  have  already  been  the 
subjects  of  ample  examination  and  familiar  knowledge.  Yet,  with  the  exception  of 
Hr.  He  Haan’s  brief  allusion  to  the  “lateral  appendages,”  and  one  equally  brief  in  Hr. 
Burmeister’s  latest  work,  the  ‘  Lepidoptera  of  the  Argentine  Bepublic  ’  t,  1  know  not  any. 

I  have  already  spoken  with  admiration  of  the  surprising  variety  which  the  prehensile 
apparatus  displays  ;  it  is  in  the  harpes  that  the  extreme  diversity  mainly  resides. 

Yet  it  is  by  no  means  a  vague,  come-by-chance  variation ;  it  does  not  extend  to 
individuals  of  the  satne  species.  I  have,  in  many  instances,  examined  several  examples 
of  the  same  species,  and  have  always  found  that  the  identity  of  the  harpe  is  wonderfully 
close  and  minute,  the  diversity  very  trifling. 

3.  The  Uncus. 

The  eighth  segment  of  the  abdomen,  in  the  male  of  Ornithoptera  and  Papilio,  in 
general,  has  the  posterior  $  outline  of  its  dorsal  arch  produced  in  the  middle  line,  and 
terminating  in  a  point,  with  receding  sides  ;  so  that,  looked  at  vertically  from  above,  it  is 

*  Dr.  White  has  used  the  term  liarpago  for  the  organ  which,  in  tlie  other  Ehopalocera,  appears  to  represent  the 
valve  and  harpe  ignited.  But,  in  the  Papilionidce,  where  these  are  separate,  it  is  desirable  that  they  should  receive 
separate  designations.  The  terms  liarpago  and  harpe  are  sufficiently  distinct ;  while  they  bear  a  relation  to  each  other 
not  unlike  that  of  the  things  designated. 

t  “  Entre  ces  deux  valvules,  se  trouve,  dans  le  fond  de  la  cavite,  I’ouverture  sexuolle,  accompagnee,  principalement 
chez  les  males,  par  des  appendices  en  forme  de  tenaille,  qui  renferme  I’organe  male,  le  penis.”  I  conjecture  that,  by 
these  “  appendages  in  form  of  pincers,”  he  means  the  harpes.  But  the  term  is  vague,  and  I  do  not  feel  quite  sure. 

+  To  avoid  ambiguity,  I  would  distinctly  notify  to  the  reader  that  I  shall  use  terms  of  relative  position,  as  back 
and  front,  before  and  behind,  in  describing  the  organs  of  the  genital  cavity,  as  if  they  were  independent  organisms, 
and  not  parts  of  the  entire  animal.  Thus,  if  I  speak  of  the  uncus,  I  might  describe  it  as  narrowing  behind  the  tip  ; 
of  the  smaller  scaphium-tooth  as  behind  the  larger ;  of  the  aristte  of  the  cheeks  as  directed  backwards  ■,  of  the  sheath 
of  the  penis  as  rimning  bade  to  its  base.  Now,  in  each  of  these  cases,  the  direction  hitended  is  certainly  from  the 
tail  towards  the  head  of  the  insect ;  yet,  limiting  our  attention  to  these  organs,  it  would  be  most  unnatural  and 
misleading,  to  speak,  for  instance,  of  the  tip  of  the  penis  as  its  hinder  portion,  of  the  basal  bulb  as  its  front.  In 
speaking  of  the  abdomen  generally,  or  of  its  segments,  I  shall  use  the  ordinary  terms,  as  above. 
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a  triangle,  of  which  the  base  is  the  edge  of  the  seventh  segment,  the  sides  are  often 
incurved,  and  the  point  is,  iii  general,  prolonged  into  a  strong,  horny  spine  ;  e.  g.,  Orn. 
AmjyhrysuSy  P.  Ilerope,  EreclUheiis.  This  point,  however,  varies  much,  in  different 
species,  in  length,  breadth,  sharpness,  curvature,  and  direction ;  and,  as  it  is  one  of  the 
elements  of  the  preliensile  apparatus  which  I  am  proposing  to  describe,  I  distinguish 
it  by  the  term  uncus,  a  drag-liook.  The  term  “tegumeu,”  adopted  by  Dr.  AVhite,  seems 
hardly  appropriate  for  this  spinous,  often  wiry,  point,  which  is  certainly  in  no  sense  a 
cover.  But  it  does  express  the  function  of  the  wade  annular  part  of  the  segment,  from 
which  the  uncus  projects  ;  and  in  this  sense  I  use  it. 

Viewed  from  the  side,  the  tegumcn  and  uncus  together  often  present  a  very  curious 
resemblance  to  the  skull  of  a  bird  without  the  lower  mandible,  e.  g.  Ereclitheus, 
Eemolens ;  which  latter,  however,  is  simulated  occasionally  by  the  scapMum,  so  as  to 
complete  the  likeness — Eeipliontes,  Eomerus,  Cliildrence,  and  very  curiously  in  Earn. 
J polio.  I  occasionally  avail  myself  of  this  and  like  accidental  resemblances,  for  more 
definite  and  graphic  description. 

The  extreme  point  is  generally  somewhat  sAvollen  and  flattened,  spoon-wise — and  this 
even  when  the  organ  is  of  a  wiry  slenderness,  as  in  llliodifer.  Sometimes  it  is  bifid — 
Agamemnon,  Eohjdorns\  more  rarely  even  trifid — Argesilaus,  Arcliesilaus  ■,  sometimes 
it  is  curved  upward — Agamemnon-,  sometimes  vertically  downward — Eector,  Lycidas, 
Agavus ;  sometimes  it  is  short,  thick,  and  uncouth — Antenor,  Zalmoxis,  Bromius ;  almost 
straight — O.  Arraana,  P.  Eesperus,  Bhodifer-,  often  nearly  a  half-hoop  of  very  slender 
wire,  displaying  a  strength,  elasticity,  and  polish,  almost  of  steel — Vertumnus,  Macedon, 
Tarnus.  The  receding  margins  are  often  turned  up  to  a  height  that  considerably  exceeds 
the  plane  of  the  dorsal  surface,  which  then  becomes  transversely  concave — Mayo, 
Machaon,  Zalmoxis,  Merope ;  this  surface  is  sometimes  indented  with  a  trilateral 
{Antenor)  or  quadrilateral  {Agesilaus)  depression.  Often  it  is  clothed  with  a  median 
ridge  of  long  and  close-set  hairs,  which  project  horizontally,  and,  so  to  speak,  thatch  the 
cavity  and  its  organs — e.  g.  Agamemnon,  Codrus,  Eomerus,  and,  signally,  Biphilus,  and 
the  abnormal  Hector  group,  though  here  there  is  no  uncus.  More  commonly  the  stiff 
ridge-hairs  are  erect — ErecJitheus,  Bhetenor,  Merope ;  or,  at  first  erect,  and  then  arching 
forward — Menestheus,  Macliaon. 

When  the  valves  arc  perfectly  developed,  as  in  Ornithoptera,  the  uncus  is  projected 
immediately  under  the  line  produced  by  the  meeting  of  the  dorsal  edges  of  the  valves  ; 
and  then  the  median  ridge  of  long  hair  helps  to  fill  the  blank  space  between. 

The  inferior  surface  of  the  uncus  usually  bears  two  conspicuous  laminae  descending 
vertically  from  it,  more  or  less  deep,  which  take  their  origin  insensibly  near  the  point, 
and  increase  in  depth  gradually — Ereclitheus,  Bhetenor,  Eelenus,  Merope,  following  the 
curvature  of  the  margins  till  they  are  lost  in  the  descending  rami ;  hut  in  some  cases  this 
keel  begins  at  some  distance  from  the  jioint,  and  with  its  full  depth — Deiphontes,  Eomerus. 

On  each  side,  near  the  spot  at  which  the  rami  of  the  keel  can  no  longer  he  distin¬ 
guished,  a  conspicuous  horny  tooth  often  projects  horizontally  from  the  edge  of  the 
segment — Eelenus,  Turnus. 

The  uncus  is  apparently  composed  of  nearly  pure  chitine,  whose  varying  density  is 


IN  CEETAIN  LEPIDOPTEEA. 


275 


perhaps  indicated  by  its  colour,  which  may  be  pale  fawn,  or  rufous,  or  deep  sienna- 
brown,  or  even  almost  black,  always  with  a  polished  surface. 

4.  The  Scaphium. 

By  this  term  I  indicate  a  curious  organ,  which  I  find  almost  always  present,  of  com¬ 
plicate  structure,  apparently  having  an  intimate  relation  to  the  uncus,  and  even,  in 
general,  organically  united  with  it,  but  yet  occupying  its  proper  place  even  in  those  rare 
cases  in  which  the  uncus  itself  is  obsolete,  as  in  Orn.  Brookeana,  P.  Podalirius,  and 
Patliycles.  Indeed  in  this  last-named  it  is  seen  to  great  advantage ;  and  still  more  so  in 
3Iayo,  the  beautiful  representative  of  Polymnestor  in  the  Andaman  Isles ;  and  most  of 
all  in  the  African  Ilerope. 

The  instant  we  have  removed  either  of  the  valves  from  one  of  these  Butterflies,  our 
attention  is  arrested  by  a  great  mass  of  shining  white  tissue,  occupying  the  chief  place  in 
the  genital  cavity,  and  projecting  far  into  its  area.  We  trace  it  up  to  an  intimate  and 
apparently  organic  union  with  the  lower  surface  of  the  uncus  near  its  origin,  far  back  in 
the  palate  of  the  bird’s  skull  (if  I  may  use  my  own  comparison  on  p.  274,  supra), 
whence  it  descends  and  dilates,  sending  large  angular  lobes  back  even  into  the  abdomen 
{Bathycles),  but  chiefly  developed  forward,  like  the  contiguous  organs.  I  have  likened 
this  prominent  part  of  the  organ  to  a  lowei' jaw  (rather  mammalian  \Paea  avian,  however) 
— Machaon,  Turnus,  ErUhonius,  Demoleus,  31acedon ;  I  have  likened  it  also  to  a  boat — 
3Iayo,  Pammon. 

Of  the  function  of  this  conspicuous  organ  I  cannot  speak  with  certainty.  I  adopt  a 
distinctive  appellation  for  it  (presuming  it  to  be  important  and  undescribed),  which 
leaves  function  untouched,  and  looks  only  at  the  accidental  resemblance  [illuded  to — 
(TKaCpij,  aKa<piov,  a  boat. 

Where  it  is  most  perfectly  developed,  e.  g.  3Iayo,  the  sides  swell  out  like  the  bows  of  a 
ship,  while  the  mesial  portion  is  abruptly  thinned  away  to  a  deep  projection,  like  a  cut¬ 
water  and  a  keel.  The  upper  surface  forms  two  dilated  margins  (the  gunwales  of  the 
boat),  with  a  deep  sulcus  between,  in  which  in  some  cases — Vertiminiis,  Erechtheus, 
Bhelenor — the  uncus  lies.  More  usually  there  is  considerable  vertical  space  between 
the  uncus  and  the  scaphium-margins.  These  very  generally  bear  (here  the  simile  shifts 
back  from  the  gunwales  of  a  boat  to  a  lower  jaw)  a  compound  armature,  most  difficult 
to  explain,  but  in  which  surely  lies  hid  the  key  to  the  explanation.  In  some  clear 
examples  it  mimics  the  double  molar  tooth  of  a  mammalian  jaw,  the  outer  usually  much 
more  distinctly  developed  than  the  inner,  often  rising  to  a  strong,  conical,  produced 
spine,  which  may  take  the  form  of  a  straight  blunt  pin  or  peg — Memnon,  Nireus ;  or  that 
of  a  canine  tooth,  erect,  acute,  recurved — Mayo,  Pammon,  Arc  turns,  Macedon,  Thoas ; 
horizontal,  recurved — 3Iachaon,  Ulysses ;  horizontal,  decurved — Bhodifer.  Both  may 
appear  as  two  equal,  stout,  polished  cones — Ilomerus ;  more  commonly  the  secondary  is 
reduced  to  a  mere  conic  knob,  or  is  even  obsolescent ;  occasionally  a  third  supernumeraiy 
tooth  or  knob  appears — Mayo,  Romerus  ;  and  not  infrequently  neither  can  be  deteettd, 
e.  g.  O.  Arruana. 

Besides  these  teeth,  there  is  another  kind  of  arming :  the  gunwale-like  margin  rises 
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into  an  elevated  ridge,  which  is  thinned  off  to  an  edge,  and  is  then  cut  into  a  number  of 
parallel  erect  membranous  points  or  bristles.  When  the  double  teeth  are  wanting  this 
aristate  crest  appears  to  supply  tlieir  place,  as  in  several  of  the  Ornithopieroi ;  but  yet 
occasionally  both  are  seen,  and  then  the  aristae  are  more  baseward — Erechtheus. 

But  the  most  remarkable  form  of  the  scaphium  known  to  me  is  that  of  Ilerope,  in 
which  the  teeth  are  stout,  broad,  and  most  elaborately  notched  and  bristled  on  their 
edges  ;  for  the  details  of  which,  with  other  points  of  interest,  I  must  refer  to  my  account 
and  figures  of  the  species,  ut  infra. 

The  lower  parts  of  this  organ  are  obscure,  descending  and  receding  towards  the  abdo¬ 
men.  Sometimes  it  is  patent  that  the  descending  rami  do  certainly  embrace  the  basal 
region  of  the  penis,  and  appear  to  unite  again  below  it,  but  arc  not,  I  think,  organically 
united  with  it — e.  g.  O.  Amphrysus,  E.  Elietenor,  Eatliycles,  Agamemnon.  But  such 
connexion  of  the  scaphium  with  the  penis  cannot  by  any  means  always  be  affirmed. 

The  usual  appearance  of  the  organ  is  opaque  white,  smooth,  shining,  like  polished 
ivory,  often  very  pure,  particularly  the  keel.  Sometimes,  however,  it  becomes  partially 
or  even  wholly  pale,  or  even  dark,  brown — Podaliriiis,  Zalmoxis,  Lycidas,  llacedon — 
as  if  the  chitinous  element  pervaded  it,  which  microscopic  examination  confirms  * * * §. 

By  the  same  test  the  substance  appears  to  be  mainly  muscular — a  conclusion  to  which 
I  had  already  come  from  the  armature  of  the  double  teeth.  It  was  impossible  to  look 
upon  those  formidaljle  weapons,  in  Ilerope,  for  example,  without  inferring  that  tlie 
compact  mass  upon  which  they  are  seated  must  be  muscular,  or  they  would  be  useless. 
But  I  suspect  that  in  this  organ  reside  the  muscles  which  move  the  uncus — perhaps  also, 
at  least  in  part,  the  valves  and  tlie  harpes,  for  which  offices  they  would  need  to  be 
vigorous  and  massive. 

Many  modifications  of  the  form  and  conditions  of  the  organ  occur  in  different  species, 
which  will  be  described  seriatim  t. 

On  the  natui’e,  or  even  the  existence,  of  the  scaphium,  I  have  little  help  from  my 
predecessors.  Ilerold,  in  Pieris  Brassicce  +,  does  not  distinguish  it  from  the  uncus, 
which  I  find  quite  distinct,  both  being  present,  but  eontiguous.  He,  however,  con¬ 
founds  the  two  organs  under  the  name  of  the  triangle-piece  (“  Triangelsttick  ”),  which 
he  cites  from  He  Geer.  The  minute  projection  from  beneath  the  point,  which  he  takes 
to  be  the  end  of  the  reetum,  is  surely  the  keel  of  a  small  scaphium.  The  anus  is,  as  I 
believe,  in  the  middle  of  that  transverse  line  at  which  the  muscular  base  of  the  scaphium 
is  united  to  the  palate-like  under  side  of  the  uncus  §.  (See  P.  Arcturus.) 

*  The  scaphium  of  P.  Macliaon,  macerated  and  torn  from  its  uncus,  showed,  at  the  upper  part  (the  gumvale),  a  clear 
yellow-brown  tissue,  with  smooth  edge,  and  minute  bristles  growing  from  the  surface.  This  ran  off  into  colourless 
transparent  tissue,  decidedly  fibrous,  several  of  the  bundles  being  formed  of  longitudinal  fibres,  which  were  more  or 
less  covered  with  thin  laminae  filled  'with  excessively  minute  but  perfectly  distinct  regular  parallel  oblique  strice. 

t  For  some  further  researches  into  the  structure  and  relations  of  the  scaphium,  made  after  this  memoir  was 
handed  in,  I  beg  to  refer  to  the  account  of  Ornithoptera  Remus,  infra. 

t  Entwickelung  dor  Schmett.  xiii.  tab.  iv.  figs.  3-6. 

§  The  fact  that  the  uncus  is  tubular,  as  may  be  clearly  seen  when  it  is  forcibly  broken  across,  suggested  the 
thought  that  perhaps  itself  might  be  the  termination  of  the  intestine.  But  very  exact  and  repeated  examinations 
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Neither  Burmeister  nor  Siebold  makes  any  allusion  to  the  scaphium.  De  Haan’s 
slight  mention  of  “  lateral  plates  ”  has  been  already  cited.  Erom  his  figure,  I  suppose 
he  alludes  to  the  scaphium,  by  this  phrase.  In  the  numerous  figures  of  Dr.  White’s 
Memoir *  *,  minutely  beautiful,  and  carefully  executed,  as  these  are,  I  find  no  trace  ol‘ 
the  organ;  and  I  think  that  probably  it  is  peculiar,  or  nearly  peculiar,  to  the  true 
Equites.  I  say  “  nearly  peculiar,”  because,  though  Dr.  AVhite  finds  it  not,  as  a  separate 
organ,  in  the  European  Pieridm,  yet  I  hope  presently  to  show  that  unequivocal  traces 
of  it  are  to  be  found  in  certain  members  of  the  family. 

5.  The  Tents. 

This  organ  forms,  strictly,  no  part  of  my  subject,  which  is  not  the  function  of  gene¬ 
ration,  nor  the  organs  that  perform  it,  but  certain  prehensile  apparatus  that  are  ancillary 
to  the  performance.  Yet,  as  this  member  is  so  essentially  the  centre  around  whieli  the 
whole  apparatus  waits  and  serves,  and  as  it  forms  so  conspicuous  an  object  in  the 
accompanying  designs,  I  can  scarcely  avoid  giving  some  account,  at  least,  of  its  varying 
form  and  position. 

The  penis  is  usually  seen,  wdien  the  valves  are  opened,  in  the  lower  half  of  the  genital 
cavity,  in  the  form  of  a  column,  more  or  less  cylindrical,  varying  much  in  diameter  and 
in  length,  projecting  from  the  interior  of  the  abdomen.  In  some  instances  it  is  so  short 
as  not  to  appear  beyond  the  walls  of  the  eighth  segment,  e.  g.  Vertmnnus,  Lycidas ;  hut 
it  is  doubtless  capable  of  being  protruded,  to  a  certain  extent,  by  its  proper  muscles  f .  In 
others  it  is  so  long  that  it  cannot  be  contained  within  the  cavity,  but  projects  beyond 
the  margins  of  the  valves  when  these  are  shut.  In  Ilerope,  Ucalegon,  Hesperus,  Rhe- 
tenor,  the  tip  just  reaches  the  edges  of  the  valves,  or  exceeds  them  in  a  slight  degree ; 
in  Podalirius,  Bromius,  Macedon,  and  still  more  in  Batliycles,  the  protrusion  is  remark¬ 
able  ;  hut,  in  the  Coon  group,  including  the  beautiful  Rliodifer  lately  sent  from  Anda¬ 
man,  the  penis  projects  from  the  hinder  extremity  to  an  extraordinary  degree,  like  a  fine 
steel  wire,  that  quite  arrests  the  attention  as  we  see  the  insect  in  a  cabinet.  No  less 
notable  is  the  extreme  slenderness,  and,  at  the  same  time,  the  strength  and  elasticity,  of 
the  organ  in  the  just-mentioned  species. 

As  to  position,  the  penis  appears  so  high  as  almost  to  be  in  contact  with  the  scaphium 
— Turnus ;  again,  almost  on  the  very  floor  of  the  cavity — Beiphontes ;  and,  in  some 
species  or  other,  in  every  intermediate  stage. 

have  convinced  me  that  the  extremity  of  this  organ  is  solidly  chitinous,  and  absolutely  imperforate,  at  least  in 
0.  Remus  and  0.  ITaliphron.  But,  when  the  uncus  is  removed,  there  is  clearly  discerned,  under  the  very  middle 
of  the  tegumen,  a  circular  orifice  leading  from  the  abdomen  into  a  groove,  which  is  hollowed  along  the  median  line 
of  the  scaphium-sulcus.  In  dried  specimens  the  intestinal  convolutions  are  reduced  to  an  undistinguishable  mass  of 
yellow  dust.  Yet,  on  one  occasion,  I  detected  (or  fancied)  a  thread  connecting  the  mass  with  the  orifice  just  described. 
It  had,  however,  vanished  in  an  instant. 

*  Op.  cit. 

t  In  an  abdomen  of  0.  Haliphron  I  carefully  laid  bare  the  penis  till  I  traced  the  base  of  the  chitinous  cylinder, 
originating  in  firm  muscular  tissue,  iu  the  ventral  arch  of  the  seventh  (that  is,  the  ante-penultimate)  segment.  But, 
in  P.  Merope,  I  laid  bare  the  cylinder  to  its  base  in  muscular  tissue,  in  the  sixth,  or  even  the  fifth  segment. 
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A  curious  variation  lies  in  this  circumstance,  that,  while  the  proper  condition  is  that  the 
darker,  more  chitinous  side  of  the  cylinder,  that  which  terminates  in  the  finger-poiut,  is 
uppermost,  there  are  numerous  examples  in  which  this  order  is  reversed,  and  that  side 
is  undermost,  as  in  several  of  the  OniithojitercB,  P.  Agamemnon,  Agavus,  and  others. 
More  rarely  this  (normally)  upper  side  is  only  partly  turned  round ;  so  that  the  odd 
notion  is  suggested,  that  the  penis  has  the  power  of  turning  round  on  its  long  axis  at 
the  will  of  the  insect. 

It  is  also  variously  subject  to  curvature,  often  simply  arched,  with  the  tip  downward, 
l)y  the  lengthening  of  the  middle  line  dorsally — Mayo,  Rhodifer,  Rolycaon ;  sometimes 
with  the  tip  upward — Pammon,  Sesperus ;  sometimes  to  eitlier  side — Memnon,  Ver- 
tumnus,  Agesilaus ;  sometimes  it  is  thrown  into  a  double  (sigmoid)  curve — -Rhetenor. 

The  form  is  ordinarily  cylindrical  and  tubular — Pammon,  Zalmoxis-,  sometimes 
spindle-shaped — Podallrius,  Agamemnon',  the  upper  (denser)  line  very  frequently  pro¬ 
duced  into  a  finger-like  point — Mayo,  Nireus,  Macedon,  of  varying  length.  The  extre¬ 
mities  of  the  sides  usually  exjiand,  so  as  to  make  a  wide,  very  oblique  trumpet-mouth — 
Melenus,  Erilhonins,  Plysses  ;  and  sometimes  project  beyond  the  general  level  into  distinct 
lips,  or  a  sort  of  prepuce,  often  corrugated — Erechtheus,  Mayo.  In  P.  Semperi  the 
expanded  orifice  is  of  extraordinary  dimensions. 

In  its  structure  the  penis  seems  to  he  formed  of  two  distinct  tissues,  often  well  defined. 
That  side  of  the  leogth  which  is  normally  the  upper  is  a  cylinder  of  more  or  less  dense 
and  polished  chitine — Hector,  Podalirius,  which  is  lined  by  another  tissue  of  soft,  pulpy, 
white  matter,  of  shining  surface.  The  former  is  often  (not  always — P.  Sesostris)  divided 
along  its  underside  throughout ;  and  the  white  tissue  then  exceeds  its  hounds — Hector, 
Macedon,  Podalirius ;  sometimes  notably,  Codrus.  This  white  element  has  other  very 
singular  developments,  for  particulars  of  which  I  must  refer  to  my  detailed  descrip¬ 
tions  and  figures,  particularly  the  curious  globe  protruded  from  the  wiry  organ  of 
P.  Douhledayi,  and  the  still  more  curious  and  thought-evoking  cases  of  Orn.  Richmondia, 
Haliptiron,  and  P>arsi‘us*. 

The  variety  of  position  and  direction  assumed  by  this  organ,  as  has  just  been  described, 
seems  to  imply  almost  unlimited  freedom  of  motion  upon  its  basis.  Yet,  now  and  then, 
we  discern  surrounding  and,  as  I  presume,  supporting  and  restraining  ligatures.  That 
the  scaphium  seems  normally  to  send,  inward  and  downward,  fleshy  branches,  which,  in 
certain  cases — Rathycles,  Mayo,  Agamemnon  (all  wliich  see  for  particulars),  surround  the 
penis,  I  have  already  mentioned.  In  P.  Erechtheus  a  thick  white  ligament  rises  from 
the  floor  of  the  genital  cavity,  or  from  each  of  the  chitinous  knobs  which  afford  interior 
bases  to  the  harpes,  and,  thrown  over  the  penis,  not  far  from  its  tip,  appear  to  hind  it 
downward.  But  I  have  seen  nothing  like  this  elsewhere. 

In  P.  Eouhledayi  and  Rhodifer  (and  also,  on  De  Haan’s  authority,  in  Coon)  the  long 

*  In  the  great  Asiatic  Moth,  Attacus  Atlas,  where  the  organ  has  exactly  the  same  form  and  position,  I  find,  during 
life,  that  the  terminal  tissue,  which  fills  the”^  expansion,  is  very  definitely  separated  from  the  brown  chitinous  walls 
of  the  tube ;  it  is  p'ellijcid-white,  soft,  and  pulpy. 
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wiry  penis  issues  from  a  conical  slieath,  which  closely  envelops  it,  as  if  an  organic  part 
of  it.  This  does  not  appear  to  be  a  process  from  the  scaphium. 

Finally  there  is  that  remarkable  dividing  wall,  of  hard,  horny  chitine,  Avhich  I  describe 
and  figure  in  l^ntlionius,  perforated  in»the  middle,  manifestly  for  the  egress  of  the  penis, 
yet  which,  strange  to  say,  I  have  met  witli  in  no  other  species  *. 

The  Purpose  of  the  Structural  Variations. 

If  it  he  asked.  What  is  the  delinite  purpose,  in  the  economy  of  the  creature,  of  this 
extreme  variation  ?  I  am  obliged  to  answer,  I  do  not  know.  That,  viewed  in  the  large, 
the  oliject  of  all  these  organs  that  crowd  around  the  termination  of  the  male  abdomen  is 
the  firm  grasp  and  sustained  retention  of  the  female  abdomen,  in  the  delicate  and  most 
essentially  important  function  of  reproduction,  is  sufficiently  evident.  But  why  the 
diversity  of  detail  ?  Why  would  not  one  good  and  adequate  form  suffice,  again,  and 
again,  and  again,  subject  to  no  more  variation  than  are  the  antenna),  for  example,  or 
the  tarsi  ? 

It  naturally  occurred  to  me,  very  early  in  these  researches,  that  every  peculiarity  in 
the  prehensile  organs  of  the  male  would  have  a  correspondent  peculiarity  in  that 
part  of  the  female  body  which  they  were  formed  to  grasp  ;  and  I  eagerly  turned  to  the 
examination  of  the  female  abdomen.  But  the  repeated  search  left,  and  still  leaves,  my 
question — cui  houo  ? — without  an  answer. 

The  position  of  these  organs,  and  their  relation  to  the  surrounding  parts,  when  in  situ, 
show  indubitably  that  it  is  the  exterior  of  the  final  segments  of  the  female  abdomen, 
that  are  seized  in  coitu.  The  harpes  and  the  uncus  are  certainly  not  intruded  into  the 
female  abdominal  cavity.  Thus  the  field  of  search  is  at  once  limited  to  the  outer  surface, 
from  the  very  nature  of  things  ;  and  this  is  confirmed  by  the  occasional  clogging  of  the 
harpes  with  body-scales,  as  I  liave  already  noticed.  It  was  then  sufficient  to  denude  the 
female  abdomen  of  its  clothing-scales,  without  disturbing  the  parts. 

But  though  I  did  this  with  species  after  species,  selecting  those  whose  males  have 
diversely-armed  harpes,  no  solution  of  the  inquiry  was  obtained.  The  females  of  Fapitio 
Tlioas,  Poly  (lamas,  Anchisiacles,  Ilelenus,  are,  as  to  the  point  in  question,  mutually 

*  The  genit  al  organs  and  their  accessories  have  been  minutely  described  and  exquisitely  figured  in  another  Order  of 
Insects.  The  question  may  be  asked, — What  homology  (or  analogy?)  exists  between  the  organs  herein  described 
by  me  and  those  of  Trichoptera  described  by  Mr.  McLachlan  ?  I  have  examined  every  figure  in  his  great  work,  and 
confess  that  I  know  not  how  to  institute  any  satisfactory  comparison  with  those  parts  in  Fapilio.  It  is  just  possible 
that  the  “  dorsal  process,”  in  such  forms  as  llhyacophila,  may  be  equivalent  to  my  “  uncus  but  of  “  scaphium  ” 
I  see  not  a  trace.  Possibly,  too,  the  “  inferior  appendages,”  so  largely  developed  in  the  same  genus,  may  represent 
the  “  valves  but  the  resemblanee  is  most  evanescent.  The  penis  seems  farmed  on  a  plan  wholly  different. 

In  one  point  my  own  observations  agree  with  those  of  the  learned  author — the  remarkable  fact  that  no  two  species 
seem  to  have  the  same  forms  of  armature. 

My  friend  has  been  so  kind  as  to  send  me  his  paper  “  On  the  Sexual  Apparatus  of  the  Male  Acentropus  ”  (Trans. 
Ent.  Soc.  1872).  Looking  at  his  figures,  I  should  have  been  inclined  to  say,  if  I  had  not  been  told,  that  they  repre¬ 
sented  the  parts  of  some  Papilio  or  Pieris.  Wo  seem  to  have  the  valve  {a),  with  its  dorsal  moiety,  indeed,  absorbed 
the  tegumen  projected  into  an  uncus  (h  and  c) ;  and  the’  scaphium  {d,  e)  small,  but  normal  in  form,  connected  basally 
with  the  uncus,  and  bearing  its  usual  lateral  elevations,  duly  crowned  with  teeth  or  the  characteristic  aristm.  The 
parallel  is  most  curious.  I  should  expect  some  form  of  harpe  lurking  within  those  appendices  inferiores. 
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undistinguisliable.  Under  the  microscope,  the  whole  surface,  after  denudation,  appears 
pitted  with  very  minute  shallow  depressions,  each  with  a  knoh  at  the  bottom.  They 
are  arrano'ed  in  transverse  lines ;  and  those  of  each  line  alternate  with  those  of  the  lines 
preceding  and  following  it,  but  this  by  no  means  with  mathematical  precision.  These 
pits  are  well  known  as  the  receptacles  of  the  clothing  scales.  Possibly,  indeed,  they  may 
have  a  second  use,  even  to  afford  hold  for  the  saw-points  of  the  male  harpes ;  and  the 
clogging  scales,  carried  aAvay  by  the  latter,  had  been,  no  doubt,  displaced  by  the  saw- 
teeth  in  securing  their  grip-hold. 

At  the  posterior  margins  of  the  seventh  and  eighth  segments,  these  surface-pits  appear 
closer  together  and  larger  than  in  other  parts  of  the  female  abdomen. 

The  surface  of  the  ninth  segment,  which  consists  of  the  valvules  of  the  vulva,  is 
peculiar — not  clothed  with  scales,  but  cloth-like,  being  composed  of  hairs  nearly  erect, 
placed  exceedingly  close  together,  and,  though  very  fine,  so  short  as  to  be,  in  places,  of 
a  length  not  more  than  five  or  six  times  their  thickness,  as  may  be  discerned  when 
under  the  microscope  we  view  the  very  edge  of  the  rounded  surface  against  the  light. 

Now,  though  it  is  not  improbable  that  these  last-named  parts,  the  exteriors  of  the 
valvules  of  the  vulva,  may  be  the  spots  ordinarily  grasped  by  the  approaching  harpe- 
tips,  yet  I  can  discern  nothing  in  the  nature  of  their  surface,  nor  in  that  of  the  proximate 
surfaces,  to  distinguish  one  species  from  another — each  surface,  in  one,  exactly  corre¬ 
sponding  to  the  same  surface  in  each  of  the  other  species,  whose  females  I  examined. 
And  so  there  is  nothing,  so  far  as  I  yet  know,  to  account  for  the  astounding  variety  in 
the  harpes  of  the  males. 

Yet,  if  I  see  a  number  of  keys,  of  very  minute  and  elaborate  workmanship,  all  different, 
I  cannot  doubt  that  every  one  is  intended  to  fit  some  special  lock,  though  I  have  not 
examined  the  wards ;  and  this  conviction  is  the  stronger,  the  more  varied,  and  the  more 
complex  are  the  keys.  We  cannot  withhold  a  hearty  assent  to  the  conclusion  of  one  of 
the  most  eminent  of  modern  physiologists,  who,  speaking  of  these  organs  in  the  class  of 
insects  generally,  says,  “They  prevent  allied  species  from  producing  bastards  by  adulterous 
connexions ;  for  the  hard  parts  of  the  male  correspond  so  exactly  with  those  of  the 
female,  that  the  organs  of  one  species  cannot  fit  those  of  another”*.  And  Leon  Uufour 
speaks  of  them  as  “  a  guarantee  of  the  conservation  of  types,  and  a  safeguard  for  the 
legitimacy  of  species”  f .  But  I  should  like  to  see  these  axioms  demonstrated. 

What  anomalies  remain  to  be  discovered,  I  cannot  guess  by  the  closest  scrutiny  of 
the  lovely  wings  spread  out  in  our  cabinets.  The  strangest  deviation  from  normal  form 
that  has  occurred  to  my  notice,  is  the  unvalved  abdominal  apparatus  in  the  beautiful 
Tapilio  Hector  of  India.  It  is  most  aberrant;  but  what  hint  of  this  is  conveyed  by  the 
gay  body  and  wings  ?  Who  could  conjecture,  by  looking  over  a  cabinet,  that  Ascalaplius 
and  Helen  us  are  so  alike  in  their  genital  armature,  while  Hector  and  Agamis  are  so 
unlike  ? 

On  the  Harpe-types. 

As  the  harpe  appears  to  be  the  leading  organ  in  the  prehensile  apparatus,  the  most 
fully  elaborated  and  the  most  varied,  I  attempt  a  grouping  of  the  different  forms  of  this 

*  Siebold,  Comp.  Anat.  §  .354,  note  2. 


t  Ann.  des  Sci.  Nat.  i.  (1844),  p.  636. 
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organ.  The  result  is  an  order  of  succession  which,  it  must  he  confessed,  sets  at  nought 
that  which  is  founded  on  the  form,  neuration,  and  colours  of  the  wings.  It  is  not  proposed 
as,  in  any  sense,  a  natural  arrangement  of  the  species,  hut  as  a  help  to  reference  and 
memory,  and  as  a  means  of  comparison  of  the  varying  conditions  of  this  special 
organ.  The  groups  themselves  are  loosely  defined,  and  run  into  each  other. 

It  must  be  recollected  that  the  armature  of  only  sixty-nine  species,  out  of  the  four 
hundred  and  more  described  JPapiliones,  is  here  recorded.  A  fuller  examination  will 
doubtless  bridge-over  many  gaps,  and  supply  other  forms. 


Ornitiioptera. 

1.  A  broad  arm  ending  in  a  bent  spiniferous  hand. 

Arruana.  Halipliron. 

Prouomus.  Dai’sius. 

Riclimondia.  Rhadamautlms. 

2.  A  long  wire,  springing  from  a  square  plate. 

Amphrysiis. 

3.  A  small  hollow  shell,  with  toothed  edges. 

Remus. 


Heliacon. 

Heliacoiioides. 

Brookeana. 


Papilio. 


4.  A  shaft  with  securiform  head,  and  generally  a  tooth  beneath. 


Memnoii. 

Mayo. 

Ei’eclitheiis. 

Rhetenor. 

Deipliontes. 


Sclimeltzi. 

Polymuestor. 

Protenor. 

Ascalaplius. 

Helenas. 


Nephclus. 

Chaon. 

Menestheus. 

Pammon. 

Agavus. 


5.  A  sword  with  a  saw-edge,  or  pointed,  and  set  edgewise. 

Macliaon.  Merope. 

Arcturns.  Brutus. 


6.  A  long  two-pointed  blade,  not  serrate. 

Homerus. 

7.  A  long  pointed  style,  not  serrate. 

Ulysses.  Phorcas. 


8.  A  broad  thin  plate,  wfith  thickened  edges,  especially  the  ventral ;  variously  toothed. 


TLoas. 

Turnus. 

Polyeaon. 

Axion. 

Hesperus. 

Demoleus. 


Bathyeles. 

Agamemnon 

Erithonius. 

Anchisiadcs. 

Vertumnus. 


Sesostris. 

Childrenpe. 

Lysander. 

Euryleon. 

Ergeteles. 


9.  The  plate  obliquely  truncate,  serrate,  or  running  into  broad  points ;  with  deviations.  . 

Alaeedon.  Latreillei.  Doubledayi. 

Bromius.  Semperi.  Rliodifer. 

Podalirius.  Lyeidas. 
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10.  The  points  produced  into  long  styles. 

Arcliesilaus.  Zalmoxis. 

11.  The  plate  complicate,  sending  off  many  laminae  and  points,  often  serrate. 

Policenes.  Agesilaus.  Codrus. 

Ucalegon.  Parmatus. 

12.  Rotundo-triangnlar,  with  a  spoon-like  knob,  usually  studded  with  points. 

Nireus.  Polydorus.  Hector. 

Dipliilus.  Antenor. 


Specific  eesceiptions. 

Oenithopteea  areuana,  Eeld.  (Plate  XXVI.  figs.  1-3.) 

In  this  grand  butterfly  tlie  valve  is  of  unusual  size,  measuring  ’3  inch  in  length,  and 
*33  in  breadth.  Externally  it  is  uniformly  brilliant  yellow ;  internally,  rich  velvety 
brown.  Its  outline  is  rotundo-triangnlar,  with  the  dorsal  side  cut  off  obliquely  at  the  basal 
moiety,  and  the  ventral  side  correspondingly  produced.  The  ventral  margin  is  broad 
and  flat,  or  rather  sliglitly  channelled ;  there  is  a  projecting  blunt  tooth,  about  one  third 
down  this  margin ;  and  the  whole  is  surrounded  l)y  a^  narrow  fringe  of  hairs,  blackish 
and  dull  on  the  dorsal,  brassy  and  glittering  on  the  ventral  edge.  The  ventral  margin 
forms  a  wide  flat  shelf  throughout,  before  the  level  descends  to  the  concavity. 

At  the  very  l3ase  of  the  valve  liegins  an  ample  harpe,  in  the  form  of  a  broad  plate  of 
glittering  chitine,  narrowed  slightly  in  the  upper  part,  and  then  expanding  into  a  spoon¬ 
like  disk,  of  which  the  terminal  edge  is  flat,  oblique,  and  beset  with  minute  black 
glittering,  curved,  acute  spines,  the  points  directed  ventrally,  arranged,  inexactly,  in 
transverse  rows,  of  which  there  are  about  seven  on  the  dorsal  edge,  diminishing  to  one 
before  the  ventral  angle  is  quite  reached 

The  harpe  consists  of  two  surfaces,  as  if  a  tube  had  been  flattened ;  and,  besides  this, 
the  upper  surface  is  hollowed  both  immediately  below  the  spined  disk,  and  in  tlie  basal 
moiety.  The  terminal  portion,  about  one  fourth  of  the  whole,  is  disconnected  with  the 
lining  membrane  of  the  valve,  to  which  the  remaining  portion  adheres ;  but  the  whole 
can  be  lifted,  and  separated  from  the  valve  by  delicate  manipulation,  and  placed  on  a 
glass  slide  for  higher  amplification.  The  component  chitine  is  now  seen  to  be  quite 
transparent,  of  a  rich  yellow-brown  colour,  deeper  at  the  edges,  and  specially  at  the 
extremity,  where  the  spines  are  glittering  deep  black.  All  over  the  body  of  the  harpe 
ramify  many  irregularly  sinuous  lines,  like  rivers  in  a  map ;  and  these,  I  found,  by  an 
accidental  fracture  of  the  structure,  are  not  on  the  outside,  but  on  the  inside  of  the  walls. 
When  the  valves  are  closed,  the  pair  of  spinous  disks  meet  accurately  at  the  very  tip  of 
the  uncus,  as  may  be  seem  with  the  left  valve  in  PI.  XXVI.  fig.  3. 

The  uncus  is  a  wire  of  extreme  slenderness,  black,  polished,  very  slightly  curved, 
ending  in  a  point,  not  sensibly  dilated,  not  very  acute ;  the  basal  portion  of  the  upper 
surface  bears  a  ridge  of  close,  stiff,  black  hairs,  which  stand  nearly  upright. 

*  It  must  bo  remembered  that,  as  in  many  other  cases,  this  is  the  careful  description  of  an  individual ;  the 
minuter  features  may  not  he  repeated  in  every  example. 


IN  CEETAIN  LEPIDOPTEEA. 


283 


The  scapJiium  is  very  difficult  to  understand  without  dissection,  to  which  I  have  been 
reluctant  to  resort  with  so  valuable  a  species,  contenting  myself  with  careful  study  of 
the  parts  in  situ.  It  seems  to  me,  after  much  consideration,  that  the  scaphium  proper 
is  redueed  to  a  slender  “  hoot  ”  running  off  to  a  point  under  the  tip  of  the  uncus  to  which 
it  seems  attached,  above  the  triangular  basal  expansion,  by  fibrous  processes  on  each 
side.  I  can  see  nothing  answering  to  the  ordinary  “  double  teeth.”  The  keel,  on  the 
other  hand,  seems  to  be  unusually  developed  into  the  large  bagging  body  which  hangs 
below  *. 

In  the  lower  part  of  the  cavity  is  seen  the  penis— \iqvq  a  moderately  thick  column  of 
polished  brown  chitino  which  projects  almost  horizontally  from  the  abdomen  to  the 
edge  of  the  valve,  and  terminates  in  a  long  drawn  point,  just  before  which  it  sends 
off  two  expanded  foliations  on  the  upper  side  (the  organ  being  reversed),  which  are  of 
thinner  substance  than  the  tube,  and  which  face  each  other. 

Towards  the  base  of  the  genital  cavity,  projecting  from  one  of  the  lower  dilatations  of 
the  scaphium,  I  find,  in  the  forms  of  this  species,  particularly  distinct  in  0.  Richnondia, 
two  short  sharp  polished  spines  on  each  side  of  the  penis,  so  placed  that  the  four  are  in 
a  line  with  it.  I  cannot  suggest  the  use  of  them;  their  position  seems  to  j)reclude 
prehension. 

OiiNiTHOPTERA  phonomus,  G.  R.  Gray.  (Plate  XXVI.  fig.  4.) 

The  liarpe  is  not  distinguishable  from  that  of  0.  Arruana,  except  that  the  armed  disk 
is  a  little  wider.  In  removing  the  valve,  the  harpe  detached  itself,  together  with  a 
portion  of  the  lining-membrane,  so  that  I  could  lay  it,  quite  alone,  on  a  glass  slide 
for  the  stage  of  the  microscope.  The  black  shining  teeth  are  about  fifty  in  number, 
arranged  exactly  as  in  Arriiana,  and  interspersed  with  stout  bristles  or  straight  spines, 
all  projecting  at  nearly  a  right  angle  to  the  plane  of  the  stem.  The  teeth  are  some  larger 
than  others,  irregularly  crowded,  decidedly  curved,  stout,  pointed,  black,  glittering  in  the 
light;  the  chitino  us  substance  of  the  disk  and  stem  translucent,  gall-yellow  by  the 
transmitted  light,  varying  in  depth  of  tint,  according  to  the  thickness,  and,  as  I  think, 
according  to  the  density,  of  the  material. 

The  imcm  differs  much  from  that  of  both  the  preceding  and  succeeding  forms.  It  is 
rather  short,  not  uniformly  curved,  but  bent  down  near  its  middle  with  a  kind  of  knee ; 
it  widens  rather  rapidly  to  the  base ;  and  the  vertical  rami,  which  I  will  call  the  keel  of 
the  uncus,  increase  in  depth  rapidly.  The  uncus  is  not  wiry. 

I  could  find  not  the  least  trace  of  a  scapkium,  in  the  single  specimen  tliat  I  examined. 

The  penisy  reversed,  was  abruptly  inclined  from  near  the  base  downward ;  so  that 
it  lay  in  the  very  angle  between  the  valves,  and  was  so  long  that  the  tip  was  fully 
seen  without,  pointing  obliquely  towards  the  head  of  the  insect.  The  expanse  of  the 
lips  was  empty  to  a  considerable  depth ;  the  median  line  channelled  beneath,  as  if  the 
integument  there  Avere  thin,  and  had  contracted  in  drying. 

*  Since  the  above  was  written  I  have  made  examination  of  the  specimen  in  another  mode.  Having  softened  the 
parts  by  moisture,  I  stretched  them  apart  with  needles,  and  thus  satisfied  myself  that  my  explanation  hazarded 
above  is  the  true  one. 
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The  scaphium  may  have  been  accidentally  lost ;  hut  the  peculiarities  in  the  uneus  and 
penis  are  considerable,  and,  if  these  prove  to  he  constant,  are  good  distinctions  between 
this  form  and  its  fellows. 

Oenithopteea  eichmondia,  Gr.  R.  Gray.  (Plate  XXVI.  fig.  5.) 

Ilere  the  liar'pe  diverges  from  the  preceding  forms.  The  disk  is  considerably  wider 
and  shorter,  without  any  sensible  diminution  into  a  neck,  and  it  shows  a  distinct 
tendency  to  that  form,  which  I  have  compared  to  an  o])en  hand  hent  hack  from  the  wrist, 
conspicuous  in  the  black  and  yellow  species  of  the  genus,  hut  which  is  scarcely  seen  in 
the  Priamoid  races.  The  teeth  are  crowded  along  the  truncate  extremity  (the  “  fingers”), 
and  within  (on  the  “  palm  ”),  and  more  on  one  side  than  on  the  other  ;  hut,  whereas,  in 

•'onomus  and  Arruana,  the  main  crowding  is  at  the  left  corner  (as  looked  at),  here,  in 
Michmondia,  it  is  at  the  right.  The  teeth,  though  minute,  are  seen,  when  viewed  at  the 
proper  angle,  to  be  curved,  acute,  glittering  spines ;  their  number  is  about  fifty. 

The  uncus  and  scaphium  are  as  in  Arruana ;  but  the  former  is  somewhat  more  curved. 
The  penis  also  agrees  fairly;  but  the  expansion  (in  one  examined)  was  much  less 
corrugated,  and  had  a  broader,  more  truncate  point.  The  organ  was  manifestly  empty, 
as  my  lens  reached  for  some  distance  up  the  interior.  But  another  example  was 
full,  to  swelling,  throughout  its  whole  length,  on  the  inferior  side,  with  the  singular 
white  pulp,  which  also  had  filled  the  expanded  lips,  and  reached  to  some  distance 
beyond.  Moreover,  as  I  had  removed  the  valve  from  this  example,  with  a  slight  jerk, 
there  had  been  projected  from  it  a  compact  shining  white  globule  of  this  same  matter,  as 
large  as  a  rape-seed,  which  I  have  every  reason  to  believe  had  originally  borne  the  same 
relation  to  the  penis  as  the  like  knob  represented  in  my  illustration  of  P.  Douhledayi  in 
PI.  XXXII.  fig.  18. 

Oenithopteea  Halipheon,  Boisd.  (Plate  XXYI.  figs.  6  &  7.) 

Outline  of  valve  rotundo-triangular,  the  sides  much  rounded,  occasionally  so  as  to 
approach  the  circular  form.  Prom  the  tip  projects  a  minute  horny  point,  which  bends 
inward,  towards  the  opposite  valve.  Interiorly,  the  margins  slightly  overlap,  and  the 
edges  are  sparsely  set  with  short  hairs.  The  concavity  is  smooth,  not  polished. 

The  harpe  occupies  the  middle  of  the  valve,  and  is  a  flattened  tube  (?)  of  rufous,  trans¬ 
parent,  highly  polished  chitine.  It  springs  from  a  wide  base,  like  the  trunk  of  a  tree, 
which,  on  one  side,  adheres  to  the  base  of  the  valve,  and,  on  the  other,  to  a  stout  angular 
projection  at  the  bottom  of  the  abdominal  cavity.  Thence  it  pursues  the  concavity  of  the 
valve,  narrowing  as  it  proceeds,  adhering  to  the  lining-membrane,  and  scarcely  elevated 
above  it,  till  about  two  thirds  of  the  leugth  of  the  valve  are  reached;  here  the  chitinous 
column  is  detached  from  the  lining,  and  rises  sensibly  from  it.  It  is  here  narrowed  to 
a  sort  of  neck,  then  abruptly  widens  to  a  broad  ovate  disk,  studded  all  round  its  margin 
with  stout  sharp  glittering  teeth,  fifteen  or  sixteen  in  number,  all  of  which  point  inward 
when  the  valve  is  closed. 

The  armed  disk  is  abruptly  bent  backward,  and  a  little  to  one  side.  It  may  not 
inaptly  be  compared  to  an  open  hand,  bent  back  upon  the  wrist  of  a  naked  arm,  as  far 
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as  it  will  go,  the  upcurvecl  fingers  representing  the  hooked  teeth,  and  supplemented  by 
a  ridge  of  teeth  running  obliquely  across  the  wrist  itself. 

The  uncus. — When  the  two  valves  are  closed,  as  in  life,  the  hand-like  disks  approach 
each  other ;  and,  between  the  facing  rows  of  teeth,  descends  the  point  of  the  uncus. 
This  organ  is  not  so  wiry  as  in  the  preceding  species,  but  rather  suggests  the  blade  of  a 
clasp-knife,  projecting,  with  a  wide  triangular  base,  from  the  dorsal  arch  of  the  eighth 
abdominal  segment,  having  a  moderately  curved  upper  edge,  and  ending  in  a  sharp 
hooked  point.  What  looks  like  the  blade  is  truly  the  side  of  each  of  two  vertical  rami, 
which,  supporting  and  strengthening  the  structure,  pass  off  laterally  into  the  walls  of  the 
segment.  The  whole  is  formed  of  hard  horny  chitine,  dense  in  texture,  dark  in  colour, 
and  glittering  in  surface,  even  as  are  all  the  prehensile  organs  which  form  the  subject 
of  the  present  memoir.  Sometimes  the  edge  of  the  uncus-blade  has  a  conspicuous  notch ; 
but  the  minuter  details  of  all  the  organs  are  not  absolutely  identical  in  different  examples 
of  the  same  species.  One  example  had  a  minute  supernumerary  point  just  under  the 
proper  point ;  in  another,  the  triangular  base,  viewed  vertically,  was  distinctly  notched 
on  each  side,  just  where  it  narrowed  to  form  the  blade. 

The  scaphium  is  large  and  plicated,  white,  shining,  firm,  the  keel  always  prominent, 
but  in  some  more  than  in  others.  As  in  0.  Amplirysus  and  RJiadamanthus,  the  rounded 
lobe  on  each  side  rises  to  a  thin  crest,  divided  into  notches,  each  of  which  is  crowned  with 
an  erect  bristle,  rising  above  the  level  of  the  uncus.  The  horizontal  point  of  this  lobe, 
somewhat  condensed  iu  texture,  seems  to  represent  the  “  double  tooth  ”  of  other 
species.  The  median  groove  receives  the  blade  of  the  uncus,  as  into  a  haft. 

The  penis,  as  usual  in  the  genus,  is  large,  and  funnel-like  at  its  extremity ;  in  position 
it  is  reversed,  the  more  chitinous  side,  which  terminates  in  a  finger-like  point,  being 
downward.  In  one  specimen,  this  organ  displayed  a  remarkable  phenomenon  (which, 
under  modifications,  has  recurred  to  me  since),  which  I  cannot  satisfactorily  explain. 
Even  the  unaided  eye  could  discern  a  thick  white  mass,  connecting  the  trumpet-mouth  of 
the  penis  with  the  inferior  surface  of  the  scaphium.  I  immediately  introduced  a  drop 
of  water  into  the  genital  cavity,  and  allowed  it  to  stand  awhile.  I  then  removed,  with 
absorbent  paper,  the  superfluous  moisture,  and  applied  a  considerable  magnifying  power. 
The  appearance  now  presented,  I  have  depicted  with  great  care,  in  PI.  XXVI.  fig.  7. 
A  cylindrical  column  of  soft,  sub  gelatinous,  milk-white  substance,  of  a  diameter  slightly 
less  than  that  of  the  expanse  of  the  penis,  had,  apparently,  risen  vertically  from  the 
interior  of  this  organ,  till  it  had  come  into  contact  with  the  scaphium,  against  which  it 
had  flattened  by  the  continued  vis  a  tergo.  The  lower  part  of  this  column  was  tinged 
with  the  yellow-brown  hue  of  the  organ  itself.  The  chitinous  lips  of  the  expansion 
seemed  to  have  been  forced  wider  apart — split,  in  short — by  the  protrusion  ;  and,  what 
seems  to  me  very  suggestive,  certain  lines  of  very  pale  chitine-colour,  agreeing  in  form 
with  the  outlines  of  the  chitinous  lips,  looked  as  if  the  lining  membrane  consisted  of 
several  coats,  and  as  if  these  had  been  protruded,  successively,  one  after  another,  as  the 
white  matter  had  been  pushed  out ! 

Eut,  what  is  the  nature,  what  the  function,  of  this  white  jelly-like  matter  ?  Is  it  an 
integral  part  of  the  organ  ?  Is  it  a  secretion  from  it  ?  Is  it  the  semen,  under  novel 
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conditions  ?  Its  firm  consistency,  even  when  softened  by  the  absorption  of  water,  and 
its  condition,  when  dry,  of  a  firm,  solid,  shining  white  mass,  seem  inconsistent  with  such 
a  conclusion.  It  may,  possibly,  not  be  without  relevance,  that  the  spinous  disks  of  the 
harpes  were,  in  this  specimen,  unusually  clogged  with  meconium  and  scales,  suggestive 
of  a  recent  coitus  at  the  period  of  capture. 

But  I  would  rather  incline  to  seek  analogy  with  cases,  not  very  infrequent,  in  which 
the  penis  is  manifestly  separable  into  two  longitudinal  portions — a  split  tube  of  brown 
chitine,  and  a  pulpy  white  mass  occupying,  and  more  than  filling,  it  *.  (See  my 
figures  of  Hector,  Codr  us.  Agamemnon,  Erithonius,  Todalirius.) 

Ornithopteea  Daesius,  Gray.  (Plate  XXVI.  figs.  8-11.) 

Valve  almost  exactly  as  in  O.  Haliphron,  save  that  the  terminal  finger-point  is  a  little 
longer,  and  spathulate.  The  interior  has  a  rather  wide  space  within  the  ventral  margin, 
level  with  it,  before  it  abruptly  drops  to  the  cavity. 

The  harpe  also  has  a  general  resemblance,  but  is  narrower,  the  disk  more  truncate, 
more  excavate,  furnished  with  eight  or  ten  stout  and  sharp  teeth,  all  marginal.  Viewed 
sidewise  (PI.  XXVI.  fig.  10)  it  takes  something  of  the  form  of  the  human  arm  and  open 
hand,  but  less  bent  back  upon  the  wrist. 

Uncus,  much  as  in  Haliph^on,  viewed  laterally ;  vertically,  it  is  more  slender,  with  a 
slight  dilatation  just  behind  the  point. 

Scaphium,  ample,  with  a  deep  thin  keel,  quite  white. 

The  penis,  in  the  individual  examined,  again  presented  the  very  remarkable  pheno¬ 
menon  which  I  have  described  in  Ilaliphron.  The  organ  was  reversed,  slender  in  the 
column,  with  a  very  ventricose,  one-sided  trumpet-mouth,  that  had  apparently  been  split 
open  by  the  extrusion  of  a  great  globose  mass  of  the  white  substance.  Here,  as  there, 
several  successive  laminae  had,  apparently,  been  thrust  out,  in  various  degrees,  just  as  I 
have  there  represented,  all  showing  definite  angular  points.  The  white  substance,  so 
much  resembling  the  albumen  of  an  egg  coagulated,  was,  when  I  first  looked  at  it,  in 
contact  with  the  scaphium.  It  absorbed  water  :  after  which  I  could  easily,  with  a  needle, 
detach  minute  portions  for  microscopic  examination.  These,  ditfused  in  a  drop  of  water 
on  a  slip  of  glass,  showed  no  trace  of  organization,  but  resolved  themselves  into  irregular 
atoms  of  amorphous  matter.  Fig.  11,  PI.  XXVI.,  represents  this  penis  viewed  nearly 
from  the  front,  when  most  of  the  white  matter  had  been  removed. 

This  phenomenon,  which  has  occurred  in  three  distinct  species  of  Ornithoptera,  viz. 
0.  lliclvmondia,  Ilaliphroti  and  Harsius,  appears  to  me  very  curious  and  puzzling.  I  have 
assumed  that  the  strange  substance  is  extruded ;  but  I  am  not  sure.  The  splitting  of 
the  walls  of  the  penis,  or,  at  least,  the  forcing  apart  of  what,  if  expansible  and  separable 
before,  w^ere  normally  closed,  certainly  suggests  a  thrusting-in  from  without,  rather  than 
a  thrusting-out  from  within.  Yet  this  would  be,  a  pjriori,  most  unlikely.  Whence 
should  come  the  matter  ?  Wiiy  should  it  be  pushed  into  this  organ,  when  it  does  not 
pervade  and  fill  the  surrounding  parts  ?  This  thought  must  be  dismissed ;  and  the 

*  Dr.  Durmeister  (Man.  Ent.  183G,  p.  329)  speaks  of  the  turgesceme  of  the  organs  of  generation,  before  and  during 
copulation. 
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appearance  of  the  successive  coats  puslied  out,  one  heyond  the  other,  as  well  as  the 
flattening  and  expanding  of  the  white  column  against  the  bottom  of  the  scaphium,  in  the 
naliphron  case,  seems  to  me  overwhelming  evidence  that  the  movement  has  been  from 
within. 

If  we  compare  the  penis  as  it  appears  in  Mhaclaniantlms,  Amp])rysus^  and  Arruana 
(see  the  flgures  on  Plates  XXVI.  and  XXVII.)  with  the  same  organ  in  these  three  cases, 
or,  better  still,  the  penis  in  one  specimen  of  Halipliron  with  the  same  in  another,  the  one 
filled,  and  burst,  with  this  white  matter,  the  other  normal  in  form,  brown  in  hue,  empty 
at  the  lips,  without  the  slightest  trace  of  white  matter,  the  thought  occurs  that  possibly 
we  find  here  not  specific  differences,  but  only  two  interchangeable  conditions.  The 
shining,  expansile,  open  and  empty  lips  may  give  the  ordinary  passive  condition ;  the 
white  pulp  pervading  the  tube  (see  Hector,  Plate  XXXIII.  fig.  31),  filling  the  orifice, 
and  expanding  it  to  overflowing,  and  even  to  a  breaking  of  hounds,  may  give  the  con¬ 
dition  when  the  furor  igneus  ”  is  raging — may  he  analogous  (I  do  not  say  identical, 
seeing  we  have  to  do  with  bloodless  invertehrata)  with  erection  and  emission  in  the 
his/her  vertehrata. 

Observations  carefully  made,  in  liac  re,  in  individuals  taken  in  coitu,  as  well  the  female 
as  the  male,  might  he  of  great  interest  and  value. 

Supplementary  Note  to  Ornithoptera  Darsius. 

The  globule  of  white  substance  from  O.  Riclimonclia,  I  submitted  to  my  friend  Pro¬ 
fessor  Gladstone,  P.R.S.,  Pres.  Chem.  Soc.,  who  has  favoured  me  with  the  following 
report. 

“  On  examining  your  little  particle,  I  have  obtained  a  more  satisfactory  result  than  I 
had  anticipated.  Though  the  piece  of  white  excretion  was  no  larger  than  a  small  pin’s 
head,  I  have  been  able  pretty  well  to  determine  its  constitution.  It  was  quite  hard,  hut 
easily  pulverizahle,  and  consists  mainly  of  earthy  phosphate  and  some  fatty  or  oily 
matter. 

“  The  phosphate  melts,  when  strongly  heated,  like  the  ‘  fusible  phosphate  ’  which  is 
common  in  urinary  calculi :  hut  the  quantity  was  so  minute  that  I  cannot  say,  with 
certainty,  whether  it  contains  magnesia,  as  well  as  lime  ;  hut  my  impression,  from  the 
chemical  tests  applied,  is,  that  it  does  consist  of  lioth. 

cc  Tiiere  is  a  considerable  proportion  of  organic  matter  mixed  with  this  phosphate. 
Ether  dissolves  it  out;  and,  on  evaporation,  it  is  obtained  again  in  what,  under  the 
microscope,  appears  as  oily  drops, 

“No  trace  of  uric  acid  could  be  detected.” 

According  to  Leon  Dufour  and  other  anatomists,  the  urinary  organs  in  insects  “  always 

consist  of  tubes  which  are  inserted  in  the  pylorus  and  terminate  csecally . The 

granular  contents  of  these  vessels  ....  flow  gradually  into  the  digestive  canal.  Thus 
excreted  they  accumulate  in  the  colon,  and  are  evacuated  with  the  fmces,  or  separately 

as  a  turbid  fluid . With  the  holometaholic  Insecta,  the  urine  is  evacuated 

isolately  when  they  approach  the  completion  of  their  pupa  state.  It  is  well  known 
that  the  Lepidoptera,  when  bursting  from  their  pupae,  emit  a  considerable  quantity  of 
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urine,  of  a  variable  colour.”  (Siebold’s  Comp.  Anat. — Burnett’s  Transl.  1854,  page  441 
and  note.) 

If  this  statement  is  correct,  the  penis  is  never  used  for  the  evacuation  of  urine  :  urine 
being  identified  with  that  copious  fluid  which  Dr.  Burmeister  compares  to  the  meconium, 
and  which  I  have  had  repeated  occasion  to  mention  in  these  pages.  But  the  frequent 
recurrence  of  this  white  pulpy  matter  within  the  penis  and  manifestly  ejected  from  it 
appears  to  show  its  normal,  if  occasional,  connexion  with  this  organ.  I  cannot  help 
thinking  of  the  thick  white  creamy  substance,  of  an  overpowering  fetor,  which  I  have 
seen  copiously  discharged  from  the  cloaca  of  Serpents,  which,  however,  is  said  to  be 
the  urine,  “  consisting  mainly  of  uric  acid”  (Grant,  Comp.  Anat.  p.  631).  The  oil- 
globules  may  possibly  look  to  a  changed  condition  of  spermatozoa  in  residue  of  semen 
partly  discharged  from  the  organ,  or  to  fatty  degeneration  of  some  tissue. 

More  recently,  my  kind  friend  Mr.  Robert  M‘Lachlan,  E.R.S.,  lias  favoured  me  with 
some  correspondence  on  the  subject.  He  mentions  to  me  a  fact,  of  whicli  I  was  not 
before  aware,  that  a  mass  of  spermatozoa  is  sometimes  “  excluded  by  other  insects  in 
dying;”  and  this  on  the  authority  of  the  Rev.  Alfred  E.  Eaton,  M.A.,  whose  words,  in 
a  letter  to  him,  my  friend  thus  quotes  : — “  OUgoneuria  rhenana  [a  May-fly,  common  on 
the  Rhine]  discliarges  either  spermatozoic  paste,  instead  of  spermatozoic  liquid,  or  else 
discharges  spermatozoic  cysts.  I  have  introduced,  into  plate  iii.  of  my  promised  work, 
a  figure  of  the  lobes  of  the  penis  with  the  two  threads  of  paste,  or  the  tubules  (as  the 
case  may  be)  like  transparent  vermicelli,  partly  extruded.  But  nothing  has  been  pub¬ 
lished  about  this.  In  other  Ephemeridee,  the  matter  ejected  is  fluid.” 

The  second  of  these  alternatives  is,  I  think,  inadmissible.  The  matter  is  not  contained 
in  a  cyst,  if  this  term  implies  an  enclosing  wall,  but  always  as  a  mass  of  paste,  unde¬ 
fined,  save  by  the  cessation  of  its  own  substance. 

Yet  later,  I  had  occasion  to  examine  several  examples  of  the  nohle  Papilio  Gigon,  from 
Celebes.  Within  the  expanded  lip  of  the  penis  of  one  of  these — protruding,  hut  not 
extruded — there  was  a  rounded  mass  of  the  dried  white  pulp,  which  also  was  seen  filling 
the  whole  cylinder  of  the  abnormally  large  organ.  I  easily  detached  an  atom  with  a 
needle,  and  transferred  it,  with  a  drop  of  water,  to  the  compressorium  of  a  microscope 
(Powell’s),  subjecting  it  to  graduated  pressure  with  a  square  of  thin  glass. 

The  appearance  now  was  as  of  an  infinite  multitude  of  filaments,  most  unequal  and 
irregular  in  thickness  and  direction,  anastomosing  (or  else  crossing)  at  various  intervals, 
and  enclosing  excessively  minute  areas,  having  refractive  power.  At  the  edge,  where 
it  thinned  off  to  nothing,  these  areas  resolved  themselves  into  minute  flattened  corpuscles 
of  no  definite  form,  but  always  with  outlines  irregularly  sinuated,  never  angled  or 
pointed.  These  corpuscles,  closely  appressed  in  the  denser  parts,  made  the  bright 
interspaces,  and  their  edges  the  darker  network.  Among  them  were  a  few  yellowish 
molecules,  larger  and  more  opaque,  irregularly  roundish,  of  various  sizes,  and  also  a 
good  many  clear  oil-globules,  some  few  of  which  last  Vv^ere  drawn  out  into  slender  tails, 
of  the  same  substance. 

I  have  taken  great  pains  to  l3e  accurate  in  describing  what  I  saw  (under  a  ^-in.  power) ; 
but  I  fear  it  is  not  very  intelligible.  I  had  never  before  examined  spermatozoa  that 
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had  been  dried ;  but  tlie  impression  was  strong  on  my  mind  that  tliis  was  indeed  the 
nature  of  what  I  was  looking  at.  Thus  Mr.  Eaton’s  suggestion  solves  the  problem : 
these  discharged  masses  consist  of  paste  mainly  composed  of  spermatozoa. 


OiiNiTiioPTERA  RHADAMANTUUS,  Boisd.  (Plate  XXVI.  figs.  12-16.) 

Valce  much  as  in  Ualipliron.  The  harpe  is  separable  (clean,  and  with  ease)  from  the 
parchmenty  skin  which  wholly  lines  the  valve ;  the  latter  itself  also  separalde  in  tlie 
dry  state.  It  is  a  long  narrow  plate  of  shining,  transparent,  yellow  chitine,  not  quite 
so  much  dilated  at  the  base,  with  a  cavity  sunken  in  the  middle  of  the  basal  half,  having 
abrupt  irregular  edges.  The  extremity  is  slightly  oblique,  pointing  dorsally  as  in 
Ualiphron,  but  not  in  the  least  dilated,  armed  with  eighteen  stout  curved  teeth,  all 
l)laced  at  the  very  edge,  except  two  or  three  which  are  submargiual.  There  are  also 
a  few  long  black  bristles,  or  spines,  scattered  over  the  surface. 

The  teeth,  as  in  the  allied  species,  project  from  the  plane ;  hence,  when  the  harpe 
is  laid  on  the  stage  of  the  microscope  (as  at  PI.  XXVI.  hg.  14),  an  inadequate  idea  is 
formed  of  the  power  of  the  armature.  When  it  is  tilted,  so  as  to  be  viewed  edgewise, 
the  teeth,  which  had  looked  like  low  cones,  are  seen  to  be  strong  and  very  acutely 
pointed  semi-crescents,  bearing  a  very  close  resemblance  to  the  spines  on  the  stem 
of  a  rose  (sec  fig.  15,  which  represents  the  four  teeth  on  the  dorsal  margin,  viewed 
sidewise). 

A  second  example  had  the  form  of  the  valve,  and  of  the  harpe,  almost  exactly  the 
same ;  the  teeth  seventeen,  with  almost  the  very  same  arrangement,  even  to  the  trivial 
circumstance  of  two  on  the  ventral  curve  being  double. 


Harpe  of  0.  Rhadamantlms, 


enlarged. 


In  a  third  example*,  the  tip  or  disk  of  the  harpe  was  a  trifle  longer,  and  decidedly 
bent  back  (like  a  hand  from  the  wrist)  towards  the  valve-- 
cavity,  the  middle  part  of  the  arm  being  bent  up  to  allow 
this,  so  that  a  longitudinal  section  of  the  harpe,  viewed 
laterally  in  the  plane  of  the  valve,  would  assume  this  form 
(see  woodcut). 

In  the  intra-abdominal  apparatus  there  is  a  general  agreement  with  the  allied  species. 
But  the  uncus  is  rather  shorter  and  stouter,  with  a  less  graceful  curve.  The  scaphiimi 
differs  much,  a  difference  better  expressed  by  the  figures  than  by  words  (see  PI.  XXVI. 
tigs.  12  and  16).  There  is  a  similar  aristate  crest  on  each  side  of  the  uncus,  Avhose  points 
rise  above  its  level;  and  from  the  bottom  of  the  lobe  projects  a  long  horizontal 
black  tooth  on  each  side.  The  scaphium-keel  is  unusually  developed,  projecting  with  a 
sinuous  bend,  and  having  a  slightly  exjianded,  corrugated  point ;  its  surface  bears 
many  irregular,  but  symmetrical  prominences,  hollows,  and  folds  of  the  firm,  shining, 
white  tissue,  which,  here  and  there,  deepens  into  brown  or  even  black — indicative,  I 
presume,  of  a  more  copious  supply  of  the  chitiuous  clement  to  those  parts. 


*  Often  my  observations  have  been  limited  to  single  examples  of  each  species  ;  whcreTcr,  as  above,  I  have  had 
opportunities  of  comparing  other  specimens,  I  gladly  record  the  rcsnlts.  Their  cumulative  tendency  is  to  show  that 
the  features  of  the  prehensile  organs,  and  especially  of  the  harpe,  are  constant,  and  characteristic  of  species,  not 
varying  with  individuals. 
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I  liaye  noticed  that,  in  this  species,  Avhen  the  valves  are  in  situ,  what  I  have  compared 
to  the  wrists  of  tlie  two  harpes  meet  and  close  together  some  considerable  distance 
beyond  and  above  the  point  of  the  uncus.  This  latter,  however,  is  then  in  actual 
contact  with,  or  in  very  close  proximity  to,  the  stout  spines  that  beset  the  ventral  edges 
of  the  harpe-arms. 

IS’.B. — My  examinations  and  figures  are  all  irom  specimens  which  agree  minutely 
with  Lucas’s  description  of  “0.  rhadamantus”  (Lepid.  Exot. ;  Paris,  1835,  p.  5),  called 
“  0.  amphrisins”  in  his  plate  ii.  fig.  1,  having,  on  the  under  side  of  the  fore  wing,  the 
ncrvures  and  nervulcs  conspicuously  bordered  with  light  grey. 

Ornithopteua  iieliacon,  Eabr.  (Plate  XXVII.  figs.  1  &  2.) 

Valve  more  regularly  rhomboidal,  terminating  in  a  finger-point  well  formed  and  sym¬ 
metrical.  Exterior  scale-clothing  very  thin  and  close,  therefore  projecting  very  slightly 
from  the  edges,  mingled  with  a  few  short  inconspicuous  hairs.  The  level  of  the  interior 
forms  a  narrow  shelf  as  high  as  the  margin  on  each  side,  and  then  descends  abruptly 
to  form  the  concavity.  Lining-membrane  dull,  dark  brown. 

Ilarpe  attached  by  a  widely  dilated  base,  whence  it  proceeds  in  an  oblique  direction, 
unusually  close  to  tlie  dorsal  margin,  and  there,  bending  abruptly  at  nearly  a  right 
angle,  projects  more  than  half  the  length  of  its  disk  beyond  the  dorsal  edge  of  the 
valve — a  circumstance  quite  abnormal.  The  stem  is  nearly  parallel-sided,  narrower 
than  usual,  appearing  to  the  eye  as  if  a  cylinder  pressed  nearly  quite  flat,  with  one  of 
the  sides  wanting  in  the  area  of  the  disk,  and  at  the  lower  half  of  the  column.  But, 
I  think,  this  appearance  is  delusive,  depending  upon  the  fact  that  the  plate  of  chitine 
is  thickened  irregularly  in  certain  parts,  and  somewhat  bent  up  at  the  edges.  Disk 
(PI.  XXVII.  fig.  2)  wholly  hollowed,  with  a  very  irregular  cavity.  The  whole  organ  is 
glittering;  the  uneven  surface  reflecting  points  of  light  from  every  prominence ; 
colour  gall-yellow,  both  by  reflected  and  transmitted  light.  It  is  armed  with  but  eight 
teeth,  all  standing  up  around  the  edge ;  but  the  second  and  fourth,  on  the  ventral  side, 
are  either  double-pointed,  or  consist  each  of  two  teeth  planted  close  together.  All  are 
shaped  as  in  0.  rhadamanthus.  I  detected  no  scattered  bristles. 

Oenitiiopteea  iiELiACONOiDES,  Mooi’c.*  (Plate  XXVII.  figs.  3  &  4.) 

Valve  almost  exactly  as  in  Halipliron,  in  outline ;  finger-point  small,  but  varying  in 
individuals ;  exterior  well  clad  with  white  scales,  tvliich  project  as  a  close,  even  fringe 
of  hair-scales  very  narrowly  beyond  the  margins.  Interior  level,  with  a  narrow  shelf  on 
the  ventral  margin  :  lining-membrane  dull  chestnut,  or  sooty  brown. 

The  liarpe  has  a  strong  general  agreement  with  those  of  Darsius  and  Heliacon ;  yet 
two  examples  agreed  inter  se  in  points  in  which  tliey  disagreed  with  Heliacon.  The 
terminal  moiety  is  free  ;  and  tlie  whole  is  easily  detached  ivith  a  fine  knife-point.  The 
disk  is  merely  a  portion  bent  dorsally,  at  nearly  a  right  angle,  but  not  reaching  the 
margin  of  the  valve  :  it  does  not  narrow,  is  scarcely  hollowed,  scarcely  thickened.  It 

*  I  give  the  name  on  the  authority  of  Mr.  A.  Doncaster,  of  3(3  Strand,  who  supplied  me  with  specimens  from 
Andaman  Island.  But  it  cannot  be  separated,  even  as  a  variety,  from  the  preceding. 
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resemhlcs  a  very  flat  spoon  or  slice,  with  the  edges  turned-up  like  a  dish ;  there  is  no 
sensible  thickening  at  the  bend  (or  “  wrist”),  as  is  usual;  the  teeth  are  about  fourteen, 
sharp  and  strong,  varying  in  size  inter  se,  standing  up  around  the  edge,  and  one  or  two 
within  the  edge.  They  are  not  black,  as  usual,  hut  of  a  deeper  tint  of  gall-yellow,  proper 
to  the  chitine.The  arrangement  was  not  quite  the  same  in  the  specimens  ;  hut  a  common 
pattern  Avas  quite  discernible.  The  three  behind  tlie  bend  were  much  longer  and 
slenderer  than  the  rest,  in  each  example. 

Unens  moderately  long,  little  decurved,  of  a  shining  red  hue,  indicating,  like  the  paler 
colour  in  the  teeth  of  the  harpe,  an  inferior  degree  of  density  in  the  chitine  ;  rather 
slender,  the  base  small,  the  extremity  suhdigitate. 

large,  long  ;  keel  abruptly  deflected,  much  di'&mRhadamanthus  the  aristate 
lobe  set  nearer  to  the  base. 

JPenis  dark  red,  glittering ;  its  extremity  widely  ventricose,  one-sided,  exactly  as  the 
organ  in  Ilaliphron  and  Darsius  would  be  if  not  burst.  By  looking  steadily  into  the 
expanded  orifice,  under  a  very  good  light,  I  could,  distinctly  see  that  there  Avas  nothing 
in  the  throat  but  the  wall  of  the  organ,  thick,  indeed,  and  apparently  composite,  but 
pellucid.  Not  the  slightest  trace  of  the  Avhite  pulpy  matter  Avas  visible  in  any  part. 

Oknithoptera  Brookeana,  Wallace.  (Plate  XXVII.  figs.  5-8.) 

Valve  small,  of  peculiar  form,  almost  circular,  Avith  irregular  projections,  having  a 
marked  resemblance  to  that  of  O.  Remus,  but  still  further  removed  from  the  normal 
form.  There  is  no  finger-point  at  the  usual  place ;  but  a  prominent  one  at  a  part  of 
the  margin  diametrically  opposite,  viz.  at  the  back  of  the  dorsal  margin  very  near  the 
hinge  *.  The  exterior  is  densely  clad  with  minute  scales  of  dead-black  hue,  Avhich  be¬ 
come  a  Amry  Avide  fringe  of  dense  brush-like  hair  all  around  the  margin.  The  interior, 
Avhich  is  very  concave,  almost  hemispherical,  Avith  no  submarginal  shelves,  is  lined  with 
a  separable  membrane,  dull  black. 

Tlarpe  of  unwontedly  large  size,  not  only  relatively,  but  actually ;  o£  peculiar  form, 
broad,  fiddle-shaped,  concave,  the  extremity  semicircular,  expanded,  slightly  separated 
from  the  lining  membrane,  and  bent  up ;  set  Avith  about  twenty-five  very  minute, 
irregular,  black  teeth,  along  its  upturned  edge. 

The  toothed  margins  of  the  opposing  liarpes  conA’erge  upon  the  spot,  within  the 
genital  cavity,  Avhere  the  hook  of  the  uncus  should  be.  But  this  ancillary  organ  is,  in 
0.  Brookeana,  Avholly  aborted,  the  posterior  edge  of  the  dorsal  arch  of  the  eighth 
segment  forming — instead  of  a  projecting  triangular  point,  =  the  tegumen  of  Dr. 
Buchanan  White, — tAVO  rounded  lobes,  AAuth  a  deep  mesial  notch  betAveen  them  (see 
fig.  10) ;  while  the  middle  of  the  outline,  Avhich  ought,  normally,  to  be  prolonged  into  a 
curved  wiry  uncus,  projects  but  a  A^ery  shalloAv  point,  barely  sufficient  to  fill  the  notch. 

The  scapldum  is  very  large  ;  the  tAvo  lateral  hemispherical  lobes  avcII  developed — Avith 
the  median  furrow,  along  which  the  uncus  usually  passes — but  no  bounding  crests  of 

*  AVhen  the  valves  arc  shut,  tliese  two  projecting  points,  one  from  each  valve,  fill  up  the  blank  left  by  the  absence 
of  the  usual  advancing  rami  of  the  uncus. 
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bristles,  and  no  distinct  “  double  teeth.”  Of  the  other  constituent  parts  of  this  organ 
I  must  speak  with  a  measure  of  doubt.  In  the  first  specimen  of  this  noble  species  that 
I  examined,  the  parts  already  mentioned  were  of  a  dirty  drab  or  “  whity-brown  ”  hue  ; 
lint  below  them  descended  what  I  supposed  to  be  a  symmetrical  heel,  of  pearly  Avhite 
substance,  pellucid,  almost  semitransparent ;  very  firm,  almost  cartilaginous,  in  texture. 

But  was  this,  indeed,  the  keel  ?  For,  with  a  very  slight  touch  it  came  away,  and 
then  seemed  to  bo  not  an  animal  tissue  at  all,  but  amorphous  substance. 

And,  in  another  specimen  of  this  same  species,  the  scaphium  appeared  of  the  form 
which  I  have  with  great  care  delineated  in  figs.  7  and  8.  Here  the  keel,  or  what  I  identified 
as  such,  though  of  unusual  shape  and  direction,  was  in  the  general  plane  of  the  organ, 
with  an  ojien  expanded  extremity,  bounded  on  each  side  by  an  ovate  knob,  and  carrying 
the  usual  lobes  on  its  upjier  surface,  Avithout  eleA^ated  crests  of  aristate  points.  Imme¬ 
diately  Ijeneath,  and  even  in  contact  Avith  it,  but  in  direct  position,  Avas  seen  the  trumpet¬ 
mouthed  penis,  with  a  horny  finger-like  tip. 

The  examination  of  this  second  specimen  augmented  my  doubts  of  the  nature  of  what 
I  had  seen  in  the  first ;  and  reminded  me  of  Avhat  I  have  recorded  in  Ilaliphroii, 
Darsins,  &c.  But  Avhether  what  I  saAv  in  Brookeana  was  of  the  same  nature,  and,  if  so, 
vA'liether  it  AA^as  an  excretion  from  the  penis,  I  have  not  yet  sufficient  light  to  determine. 

N.B,  In  fig.  8,  the  left  valve  and  its  harpe  are  indicated  in  faint  outline,  to  shoAV  that 
the  point  of  the  scaphium-keel  came  just  Avithin  the  serrated  edges  of  the  two  closed  and 
opposed  liarpes. 

OENriTiorTEiiA  Amphuysus,  Cram.  (Plate  XXVII.  figs.  9-11.) 

V(dce  pure  Avhite,  on  the  golden-yellow  abdomen ;  av ell- developed,  large ;  form  that  of 
a  semicircle,  Avith  the  dorsal  side  cut  aAvay  obliquely,  terminating  in  a  strongly  projecting 
jAoint.  Both  the  margins  are  fringed  AA'ith  AA'hite  hair-scales,  the  ventral  narrowly,  the 
dorsal  very  broadly  and  densely,  its  edge  forming  a  right  angle  Avith  a  point  in  the  middle. 
The  finger-jAoint  of  the  valve  is  unusually  large,  and  slightly  incurved,  so  that,  Avhen  the 
valves  are  in  situ,  the  tAvo  points  cross.  I  liaA'c  no  reason  to  believe  that  these  points 
have  prelicnsilo  poAver. 

On  removing  a  valve,  I  coidd  find  no  trace  of  a  harpe-,  and  Avhen — suspecting  that 
this  might  be  accidental,  the  result  of  a  morbid  atrophy — I  carefully  examined  another 
specimen,  in  perfect  condition,  Avith  Avell-formed  abdomen,  I  still  found  nothing  to  break 
the  uniformly  concave  surface  of  the  valve.  Only,  at  the  base,  near  the  dorsal  side,  there 
Avas,  in  each,  a  pear-shaped  area,  occupied  by  a  multitude  of  A^ery  fine  and  close  corruga¬ 
tions  in  parallel  lines.  But,  afteiuvard,  Avhen  I  Avas  examining  the  uncus  and  its  accom¬ 
paniments,  the  mystery  AA-as  solved.  I  observed  a  long  black  slender  AAure,  incurved  at 
the  tip,  projecting  from  the  interior,  nearly  horizontally,  beloAV  the  scaphium;  which  I  could 
not  at  all  account  for.  Tracing  this  to  its  origin,  I  found  that  it  belonged  to  that  one  of 
the  valves  that  yet  remained  in  situ-,  that  the  place  of  the  corrugated  area  Avas  normally 
occupied  Iw  a  curved  plate  of  polished  broAvn  chitine  of  trapezoidal  figure,  from  the  dorso- 
basal  angle  of  Avhich  proceeded  the  long  curved  wire,  of  extreme  tenuity  througliout. 
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Tlic  two  inner  angles  of  the  trapezoid  were  stout  short  points,  rising  free  from  the  valve, 
and  all  of  deep  hue  and  glittering  surface,  indicative  of  great  density. 

This,  then,  is  doubtless  the  liariw  ;  and  the  reason  why  I  had  not  found  it  in  cither  of 
the  separated  valves  is,  that  it  is  very  readily  detached  from  the  lining-mem1)rauc ;  and 
so,  when  the  valve  is  removed  from  the  abdomen,  it  is  apt  to  leave  behind  tlie  harpe, 
which  remains  in  situ.  It  is,  indeed,  widely  different,  both  in  form  and  position,  from  the 
organ,  as  I  have  found  it  in  all  the  other  species  of  Ornithoj^tcra  that  I  liave  examined ; 
but  it  is  ju’obably  very  effective,  as  I  hope  to  show. 

fflie  ^meus  is  long,  slender,  wiry,  horizontal,  nearly  straight,  bent  sbghtly  down  at  the 
tip,  proceeding  from  a  very  small  triangular  base.  The  scophiuni  is  greatly  developed, 
forming  various  folds,  the  usual  white  hue  becoming  brown,  and  even  black  in  several 
places.  Its  “  double  tooth  ”  is  a  long  horizontal  spine  on  each  side  of  the  uncus,  with 
only  a  slight  projection  behind  it ;  and,  behind  this,  the  upper  edge  of  the  scaphium  rises 
above  the  level  of  the  uncus,  in  several  minute  bristled  points. 

^\\Q  penis  is  thick,  enlarging  to  the  extremity,  whicii  is  truncate,  with  a  corrugate 
expansion,  and  a  terminal  finger-point,  wliich,  as  well  as  tlie  denser,  darker  side  of  the 
column,  is  here  placed  below.  It  issues  from  a  sheath  formed  by  a  descending  fold  of 
the  scaphial  tissues.  Between  it  and  the  scaphium  on  each  side  projects  the  long  wire 
of  the  harpe  already  alluded  to.  Though  its  position  and  direction,  when  in  the  valve, 
look  awkward,  yet,  when  viewed  in  situ,  we  see  that,  on  each  side,  this  acute  elastic  wire 
brings  its  curved  point  just  below  the  spot  where  the  similar  wire  of  the  uncus  comes ;  so 
that  the  three  points  converge,  and  doubtless  secure  a  very  effective  grasp  of  the  female 
abdomen ;  though  I  must  confess  the  scaphium  appears  to  be  very  mucii  in  the  way. 

The  O.  amphriskis  mentioned  by  Dr.  De  Haan  (see  p.  267,  supra)  is  certainly  not  this 
species ;  but  appears  to  be  the  Amphriskis  figured  by  Lucas  (Lep.  Exot. ;  pi.  ii.  fig.  1), 
wliich  is  the  same  as  the  preceding  O.  rliadanianthus  of  Eoisduval  {iit  supra,  p.  289). 

Ornithopteea  Bemus,  Eabr.  (Plate  XXYII.  figs.  12-20.) 

Voice  transversely  ovate ;  a  small  horny  curved  finger-point  on  the  dorsal  corner  of 
the  front  edge,  not  quite  constant,  being  sometimes  reduced  to  a  low  prominence.  There 
is  another  similar  promiuenee  somewhat  more  in  front,  which  also  varies  in  height. 
Little  fringe  is  seen,  and  that  only  on  the  dorsal  margin.  The  cavity  is  diminished  liy 
an  obscure,  wide,  flat  shelf,  extending  along  the  ventral  slope,  studded  with  minute 
bristles  pointing  inwards,  and  also  by  a  curious  large  knob,  at  the  dorso-anterior  corner, 
very  constant,  which^  is  followed,  in  front,  very  abruptly,  by  a  deep  sulcus.  This  knob 
is  black,  hirsute,  often  hoary,  and  lies  immediately  behind  the  finger.  Occasionally,  the 
valve,  when  detached,  brings  away  a  hollow,  shell-like,  triangular  plate  of  cliitine,  which 
had  formed  part  of  its  hinge. 

Harpe  an  ii-regular  rotundo-triangular  shell,  or  ear-like  body,  of  polished  black  chitine, 
broad,  but  unusually  short,  often  not  reaching  halfway  from  the  base  to  the  point  of  the 
valve.  Its  edge  is  seen  to  be  minutely  serrate.  When  removed,  and  viewed  on  the  stage 
of  the  microscope,  very  obliquely,  so  as  to  bring  the  free  edge  (the  ventro-anterior  edge) 
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into  full  square  view  (as  in  PL  XXVII.  fig.  13),  the  serration  of  the  edge  is  seen  to  he 
very  fine,  and  slightly  irregular.  Its  l)ase  has  a  remarkable  upturned  lobe. 

The  form  of  this  organ  may  he  well  imitated,  and  illustrated,  by  eutting  a  paper 
pattern  into  the  shape  of  fig.  11,  and  rolling  it  into  a  tube,  of  which  the  dotted  line  is  the 
longitudinal  direction.  If  then  it  he  pulled  gently  open,  it  will  assume  the  exact  curva¬ 
ture  of  the  harpe.  The  long  oblique  point  at  the  lower  end  of  fig.  11  is,  in  situ,  upeurved, 
and  appressed  to  one  of  the  flattened  knobs  which  occupy  the  floor  of  the  abdominal 
cavity.  The  expanse  of  the  harpe  resembles  clear  yellow  glass,  intensified  into  nearly 
black  at  the  edges  all  round. 

The  uncus  is  of  regular  curvature,  about  one  fourth  of  a  circle,  moderately  slender, 
black,  polished,  coming  down  just  between  the  two  shell-like  harpes.  It  is  closely  em¬ 
braced  by  the  lateral  lobes  of  the  scaphium,  in  which  I  see  no  bristle-hearing  crest,  and 
no  “  double  teeth.”  But  the  upper  edges  are  pilose,  Avith  short,  stiff,  close,  shining  hair, 
pointing  towards  the  dorsal  surface  of  the  abdomen,  as  is  usually  the  case  Avith  those 
species  of  Oniitlioptera  which  have  not  aristate  crests. 

The  'penis  is  a  moderately  thick  red-broAVn  column,  Avhich  protrudes  from  the  midst  of 
the  eighth  segment  into  the  midst  of  the  genital  cavity,  curving  upward,  nearly  to  the 
tip  of  the  uncus.  It  is  obliquely  truncate  at  the  point,  where  (in  the  specimen  examined) 
there  was  what  had  the  appearance  of  a  glans,  surrounded  by  a  preputial  thickening. 
But  this  is,  indeed,  so  much  like  the  remarkable  aj^pearance  described  and  figured  in 
O.  Ilaliphron  (see  p.  285  supra)  that  I  am  inclined  to  refer  it  to  the  same  origin — as  if  the 
pulpy  substance  that  (at  times)  occupies  the  interior  of  the  penis  had  been  forcibly  pushed 
out  from  within,  against  the  underside  of  the  scaphium.  Here,  however,  the  walls  of  the 
penis  had  not  been  burst,  as  there ;  the  orifice  Avas  not  sensibly  trumpet-mouthed  ;  and 
there  Avas  no  other  trace  discernible  of  the  pulpy  matter.  The  mass  in  question,  more¬ 
over,  instead  of  being  Avhite,  Avas  dull  broAvn.  Possibly,  these  features  may  indicate  that 
the  extrusion  had  not  been  very  recent.  The  organ  is  reversed. 

The  tAVO  projecting  knobs  of  hard  polished  chitine,  which  serve  as  ancillary  supports 
for  the  bases  of  the  valves  and  harpes,  are  large  and  conspicuous.  The  nse  of  the  knobs 
admitted  of  no  doubt,  as  I,  sloAvly  and  gradually,  removed  one  of  the  Amlves  *. 

Papilio  Memnon,  Linn.  (Plate  XXVIII.  figs.  1-3.)  [Cram,  i.  91.  c. — Borneo.] 

Valve-OMilviiQ  ovate,  obliquely  truncate  at  base  ;  edge  narroAAly  turned-in,  or  forming  a 
narrow  shelf  fringed  AAoth  short  spare  hairs ;  interior  floor  smooth,  but  not  polished. 

Harpe,  a  iiarroAV  blade  of  dark  polished  chitine,  which,  springing  from  the  base  of  the 
valve,  runs  close  to  the  edge  of  the  shelf,  all  along  the  ventral  margin,  to  the  very  point, 
Avhere  it  ends  abruptly.  This  long  blade  may  he  compared  to  a  knife  affixed  by  its  back 
to  the  lining  membrane  of  the  valve,  but  sloping  inward,  its  free  edge  having  several 
excavations  in  its  outline ;  the  organic  adhesion  of  the  lower  edge  is,  moreover,  lacking 
for  the  terminal  fourth  of  its  course. 

This  blade  can,  Avithout  much  difficulty,  be  lifted  out  of  the  AaHe,  the  basal  mem¬ 
brane  yielding  to  force.  The  outline  now  can  he  more  correctly  perceived.  At  PI.  XXVIII, 

*  Eor  further  notes  on  this  species  see  Appendix. 
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fig.  2,  the  longitudinal  portion  is  sliown,  laterally,  more  magnified,  and  vie^yed  as  a 
transparent  object  on  the  stage  of  the  microscope.  It  now  appears  still  more  like  a 
knife-hlade,  of  thin  material,  transparent,  hut  of  a  deep  yellow  hue,  the  surface  studded 
with  numerous  minute  round  eminences,  each  of  which  is  surmounted  hy  an  erect 
bristle.  The  inferior,  adhering  edge,  is  thickened  into  a  narrow  rim,  which  is  fringed 
with  a  row  of  close-set  short  hairs  which  grow  in  a  direction  across  the  blade.  The  free 
edge  is  notched  into  a  number  of  minute  saw-teeth,  not  quite  uniform  in  size  or  distance. 
These  serrations  are  seen  only  on  the  blade  proper,  the  free  terminal  fourth. 

The  abdominal  armature  is  normal,  the  uncus,  the  scajyliium,  and  the  penis,  being  all 
well  developed  and  of  ordinary  proportions.  When  the  valves  are  in  place  and  closed, 
the  tips  of  the  two  harpe-blades  meet  close  to  the  tip  of  the  uncus.  The  scaphial 
“  double  teeth  ”  have  this  peculiarity:  the  inner  (base- ward)  member  is  obsolescent ;  the 
outer  stands  up  quite  perpendicular,  a  straight  needle  of  polished  horn.  The  penis  has 
a  broad  expanded  hiant  extremity,  which  turns  towards  the  right  side.  Pig.  3  shows 
these  parts  in  situ,  the  right  valve  having  been  detached,  the  left  and  its  harpe  indicated 
in  outline. 


The  continental  form,  marked  by  broad  red  ocelli  with  black  pupils,  more  or  less  con¬ 
spicuous,  at  the  anal  angle  of  the  hind  wings  beneath,  has  1)een  lately  distinguished,- 
even  by  such  an  experienced  naturalist  as  Mr.  Wallace,  as  a  true  species  (Tr.  Linn.  Soc. 
XXV.  p.  47) ;  and  Mr.  Kirby  gives  it  a  specific  place  as  P.  Agenor  (Syn.  Cat.  552).  But 
if  any  faith  is  due  to  the  organs  of  which  I  am  treating,  the  distinction  cannot  be 
maintained. 

I  examined  a  which  agreed,  in  all  essentials  of  form  and  marking,  with  Cramer’s 
pi.  xci.  A,  B,  whose  name  of  P.  Androgeos  Mr.  'Wallace  would  retain.  But  I  can  find  no 
feature  of  valve,  harpe,  uncus,  scaphium  or  penis,  in  which  it  differs  to  any  appreciable 
degree  from  examples  of  P.  Memnon  received  from  Borneo. 

Papilio  Mayo,  Moore.  (A.  D.)  (Plate  XXVIII.  figs.  4-8.)  * 

Valne  agrees  closely  with  that  of  P.  Polymnestor.  So  also  does  the  harpe,  as  it  lies  m 
siki)  perhaps  still  more  with  that  of  P.  Memnon.  But  when  lifted  from  the  valve  (which 
is  done  with  readiness)  and  examined  separately,  there  is  considerable  difference.  The 
blade  is  not  so  regularly  securiform,  and  the  end  is  not  so  decidedly  bent-over ;  the 
blade  is  rudely  triangular,  serrated  with  minute  teeth  all  along  its  dorsal  edge,  and  the 
greater  portion  of  its  broad  end. 

The  uncus  and  its  accompaniments  are  on  the  type  which  I  have  figured  in  P. 

The  scaphium  is  very  well  developed ;  and  I  take  advantage  of  this  to  make  a  more 
careful  examination  of  the  organ. 

If  we  compare  the  uncus  to  the  upper  mandible  of  a  bird’s  head,  we  see  a  white  fleshy 
body  filling  the  place,  and  taking  much  of  the  form,  of  the  lower  mandible.  In  this 

*  Eor  a  few  species  examiued,  I  have  been  dependent  on  loose  abdomens,  supplied  by  Mr.  Arthur  Doncaster,  of 
3G  Strand,  London,  who  has  verified  their  names.  These  are  indicated  by  the  initials  above. 
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species,  as  in  many  others,  it  takes  a  boat-shape,  sn'^elling  into  rounded  sides,  and  nar¬ 
rowing  abruptly  in  front. 

If  now  with  the  point  of  a  needle,  we  raise  the  upper  mandible  till  we  break  it  off  by 
force,  we  see  more  clearly  the  upper  surface  and  attachment  of  the  scapbium.  At  the 
back  of  the  “  palate,”  there  was  an  organic  attachment  of  the  scapbium,  all  across  its 
Avidth  (see  figs.  7  and  8),  apparently  perforate  in  the  middle  ;  and  this  perforation  I  take  to 
Idc  the  anal  orifice,  though  I  have  not  been  able  to  trace  the  connexion  of  it  Avith  the 
intestine.  The  middle  and  front  arc  hollow  and  capacious  ;  the  edges  (the  ‘‘  guuAvales”  of 
the  boat)  are  high,  broad,  and  flat ;  their  summits  croAvned  Avith  Avhat  mimic  true 
molar  teeth.  In  the  present  species,  the  apparatus  (on  each  side)  consists  of,  first,  a 
small  acute,  recurved  tooth,  with  a  secondary  one  by  its  side,  nearly  transverse  to  the 
(supposed)  jaw  (fig.  7),  then  a  low  conical  point,  and  behind  this  a  hat  black  mass,  like 
a  real  grinder.  The  verisimilitude  of  these  points  to  real  teeth,  and  the  organ  Avhich 
carries  them  to  a  real  jaw,  is  AAmnderfully  exact,  especially  as  we  cannot  suppose  any 
chcAving-f unction  to  exist. 

The  hack  {cqjparenthj ,  hut  really  fore)  portion  of  the  scapbium  sends  off,  below,  two 
rami  of  the  same  AA^hite  flesh,  Avhich  are  soldered  to  the  sides  of  the  eighth  segment,  near 
the  bottom,  leaving  a  slender  aperture  through  Avhich  the  jienis  protrudes,  Avhose  sheath 
is,  I  think,  made  by,  or  united  AAuth,  these  rami  (fig.  6).  This  organ  comes  forth 
pointing  npAvards,  hut  then  bends  to  a  nearly  right  angle,  and  points  obliquely  dovAm- 
wards.  It  is  flattened,  and  even  guttered  along  its  upper  surface,  and  ends  in  a  bifid 
point,  dilating  heloAV  into  a  broad  membranous  expansion,  Avhose  sides  fold  together,  the 
inferior  half  of  the  •colnmn  apparently  the  more  densely  chitinons. 

The  segment  ends  beloAV  in  tAvo  large,  blunt,  extremely  polislied,  hollow  tooth-like 
knobs,  placed  close  together,  the  inner  supports  of  the  harpes. 

Papilio  Eiiecutiieus,  Donov.  (Plate  XXVIII.  figs.  9-13.) 

Valce-owiluiQ,  an  oblique  triangle  Avith  sAvelling  sides,  or  a  pointed  semi-oval;  both 
margins  fringed,  the  dorsal  chiefly,  the  fringe  running  to  an  acute  point :  interior  surface 
grey,  dully  shining  ;  a  narroAV,  deep  channel  runs  throngli  the  A^entral  half  of  the  cavity, 
AAdiich  else  is  shalloAv. 

Uarpe  a  knife-like  ridge  of  rich  hrowm  chitiuc,  highly  polished,  affixed  l3y  one  edge  to  the 
bottom  of  the  channel,  and  running  tlirough  the  length  of  the  valve,  parallel  to  the 
ventral  margin.  It  has  a  narroAvly  dilated  base,  a  wide  triangular  tooth  projecting  from 
near  the  middle  and  leaning-over  dorsally,  and  a  AAude  hatchet-like  head,  AAdiich  also  leans- 
OA^er.  Prom  the  adherent  edge,  on  the  dorsal  side,  springs  a  line  of  close-set  bristles 
having  a  golden  lustre. 

When  the  harpe  is  removed  from  the  valve,  and  examined  by  transmitted  light,  both 
the  median  tooth  and  the  head  appear  as  thin  plates  of  clear,  sienna-broAvn  glass,  each 
brought  to  a  keen  edge,  and  cut  into  minute  saw-teeth,  not  perfectly  uniform.  Both 
plates  shoAV  dark  irregular  lines  of  corrugation  meandering  like  map-rivers  on  their 
surfaces. 

The  uncus  (figs.  11, 12)  is  the  beak-like  produced  extremity  of  the  eighth  segment,  Avhich 
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takes  conspicuously  tlic  form  of  a  bird’s  skull.  Oi'diuarily  this  part  is  clothed  densely 
with  the  common  scales  and  hair-scales ;  hut,  when  denuded  of  those,  it  is  seen  to  he 
smooth  (not  polished),  thin,  pellucid,  light  brown,  composed  of  a  very  firm  and  bony 
chitine.  There  is  no  joint  between  the  vontricose  “  skull”  and  the  slender  “beak,”  so 
that  the  latter  can  more  only  as  the  whole  segment  moves  ;  hut  its  acute  point  (as  seen 
in  figs.  12  and  13)  falls  normally  just  between  the  two  terminal  plates  of  the  harpes  when 
the  valves  are  closed.  The  uncus  is  slender,  wiry,  dark  brown,  glittering,  moderately 
curved,  its  tip  slightly  spathulate,  its  rami  coming  to  a  point  horizontally  and  verti¬ 
cally  at  some  distance  short  of  the  tip. 

ScapMiim  essentially  as  in  P.  Ilajjo  ;  hut  the  sides  are  much  less  bulging,  the  keel  not 
pointed,  and  the  black  knobs  behind  the  erect  “  teeth  ”  are  replaced  by  tufts  of  crowded 
brown  bristles,  which  much  resemble  those  usually  seen  in  the  OrnithoptercB,  hut  are  not, 
as  there,  limited  to  a  linear  series  on  each  side.  What  in  Mayo  I  compared  to  the  gun¬ 
wales  of  a  boat,  are  here  flat  triangular  expansions. 

The  penis  is  short,  with  a  thin  expanded  orifice,  shrivelled,  shoAving  no  apparent 
structure. 


Papilio  Ehetenoii,  Westwood.  (Plato  XXVIII.  figs.  14-16.) 

Valve  of  an  outline  resembling  that  of  the  outer  half  of  a  lemon,  oblique,  the  ventral 
edge  by  much  the  longer ;  exteriorly  dull  black,  thinly  clad  with  scales ;  hair-scales 
projecting  in  a  A\dde  and  close  fringe  beyond  the  dorsal  margin,  augmented  by  a  forest 
of  slender  bristles  springing  from  the  interior,  so  that  the  actual  edge  of  the  valve 
is  here  much  concealed,  except  in  oblique  liglits.  Along  the  A^entral  margin  the  fringe 
is  thin,  and  composed  almost  Avliolly  of  bristles  from  the  eavity. 

The  liarpe,  viewed  in  sitn,  PI.  XXVIII.  fig.  14,  is  a  long  tubular  rod  of  glittering 
chitine,  terminating  in  an  oblique  hatchet-shaped  head,  facing  the  dorsal  side,  and  set 
with  strong  bristles  below.  On  carefully  removing  it  from  the  valve,  and  changing  the 
angle  of  vision,  Ave  find  the  head  to  be  much  of  the  form  of  an  American  Avoodman’s  axe, 
fig.  15.  Its  edge  is  of  semioval  outline  ;  and,  under  increased  magnifying  power,  is  seen 
to  be  notched  Avith  teeth  of  excessive  minuteness  and  of  no  great  regularity,  of  which  the 
three  combined  lenses  of  a  specially  poAverful  pocket-glass  revealed  no  trace. 

The  uncus  is  nearly  bill-shaped,  AAuth  slight  curvature,  sharp-pointed,  deep-bladed,  the 
summit  croAvned  with  close,  tall,  erect  hair-scales ;  the  rami  stout  and  broad. 

ScapJiium  large,  Avith  a  deep  Amilically  truncate  keel,  Avide  margins,  on  Avliich 
stand  conspicuous  “double  teeth,”  the  principal  one  of  each  pair  being  a  tall  recurved 
spine.  The  Avhite  fleshy  rami  of  tlie  keel  descend  to  form  an  inA^esting  sheath,  AA’hence 
the  penis  protrudes  to  a  great  length,  almost  horizontally,  yet  in  a  sigmoid  curve,  ter¬ 
minating  in  a  finger-point  above,  and  a  triangular  expansion  with  thin  edges,  beloAv. 

Papilio  Deipiiontes,  Wall.  (Plate  XXVIII.  figs.  17-19.) 

Valve  of  the  same  form  as  in  P.  lihetenor,  Protenor,  Ac.,  but  peculiar  in  having  tlu^ 
cavity  marked  on  both  sides,  toAvards  the  point.  Avith  a  number  of  parallel  ridges;  both 
margins  are  broadly  fringed. 

The  liarpe,  in  sitn,  l)eai\s  a  close  resemblance  to  that  of  P.  Polymnesior,  a  slender 
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tuhiilar  rod,  witli  a  liatchet-sliaped  tip  bent-over  dorsally.  But,  separating  it  from  the 
membrane  of  the  valve  (to  wbicli  it  adheres  somewhat  tenaciously),  we  find,  that  the 
end,  Avhicii  stands  obliquely  erect  from  the  plane  of  the  valve,  is  broadly  semicircular 
in  outline,  and.  that  this  outer  edge  is  serrated,  with  delicately  formed  but  snfliciently 
strong  spinc-lilvc,  acute  teeth  (as  seen  in  PL  XXVIII.  fig.  18.). 

The  uncus  is  long,  slender,  wiry,  curved  to  one  fourth  of  a  circle,  clothed  along  the 
]nedian  line  of  its  summit  with  a  ridge  of  erect  black  hairs,  tall  at  the  base  and  dimi¬ 
nishing  to  nothing  near  the  point ;  the  point  a  small  l)lunt  spathnla  ;  the  under  surface 
a  narrow  keel  of  uniform  depth. 

Scaj)]uiim  little  developed  in  its  white  fleshy  portion,  but  Avell  in  its  horny  arma¬ 
ture  ;  two  black,  shining,  npcurved,  stout  teeth  projecting  from  the  extremity,  each 
Avith  a  loAV  conical  knob  behind  it.  BetAveen  these,  the  usual  fleshy  keel  is  represented 
by  a  narroAv  plate  of  shining  broAvn  chitine  ;  and  true  keel  there  is  none*. 

T\\q  penis,  of  ordinary  form  and  size,  projects  from  the  very  bottom  of  the  cavity, 
leaving  a  great  A^acant  space  betAvccn  it  and  the  scaphinm. 

Papilto  SciiMELTzi,  Ilerr.-Scliatf.  (A.  D.)  (Plate  XXVIII.  figs.  20-22.) 

Valve  rather  small,  pointed ;  the  narroAV  hair-like  l)lack  clothing-scales  of  the 
exterior  projecting  beyond  the  margins  slightly  and  raggedly.  Cavity  shalloAV. 

llarpe  a  chitinous  ridge  (or  thin  Idadc  set  cdgCAvise)  of  rufous  hue,  Avliich  runs  through 
the  length  of  the  A^alve  (PL  XXVIII.  fig.  20,  right  valve)  in  a  sigmoid  line,  not 
separable  from  it  Avithout  tearing.  It  does  not  appear  to  dilate  into  a  lining  plate 
throughout  its  length.  The  base  spreads  like  that  of  a  tree-trunk.  At  the  loAver  curve 
of  the  ridge  is  projected  a  stout  triangular  tooth  ;  and  the  extremity  dilates  into  a  broad 
axe-shaped  blade,  somevtdiat  thick,  as  if  the  axe  Averc  unfamiliar  with  the  grindstone. 
The  dorsal  side  of  the  ridge  is  fringed  Avith  a  line  of  stiff  hairs. 

In  these  observations  I  have  several  times  fancied  a  slight  difference  in  the  armature 
of  the  two  vah^es  of  the  same  individual  f.  In  this  example  it  Avas  quite  manifest;  for 
in  the  left  valve  (fig.  21),  the  sigmoid  curve  AA'as  very  much  slighter ;  the  loAA^er  knob 
was  more  produced,  and  more  decidedly  a  tooth,  bent-OA^cr  dorsally;  and  the  securiform 
head  differently  shaped,  itself  approaching  the  form  of  a  broad  tooth ;  both  projecting 
toAvards  the  dorsal  side  at  an  angle  of  about  45°  Avith  the  floor  of  the  cavity.  There  is, 
too,  a  secondary  ridge,  very  evanescent,  running  down  from  the  point  toward  the  dorsal 
margin  of  the  valve ;  and  a  third  ridge,  AA'hich  seems  not  connected  Avith  the  harpe, 
running  through  the  length  of  the  a  alve,  centrally. 

Up  to  this  point  my  observation  Jiad  left  the  impression  that  the  machinery  seemed 
inefficient  in  this  species;  the  rounded  outline  and  blunt  edge  of  the  “axe-head” 
seemed  incapable  of  any  seizing  or  holding  function,  like  that  of  the  sliarp  points  Avitii 
Avhich  I  had  become  familiar  in  these  elaborate  harpes.  But,  on  submitting  it  to  au 
increased  magnifying  poAver,  viz.  of  140  diameters,  the  “  axe  ”  assumed  a  quite  different 
aspect.  XoAv  the  edge  Avas  seen  to  be  studded  closely  (see  fig.  22)  Avith  minute,  acute, 

*  But  tliis  needs  reexamination. 

t  t5oe  the  Memoir  by  Messrs.  Scudder  and  Burgess,  on  Asymmetry  in  the  Hes^icriadse,  in  I’roc.  Boston  iSoc. 
Nat.  Hist,  for  April,  1870. 
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curved  teeth,  wliich  were  also  distriljuted  for  some  distance  from  the  edge,  on  the  surface 
of  the  l)lade.  Thus  a  resemhlance  is  suggested  with  the  harpo  in  OniitJioptera  of  the 
Priamus  group,  whose  crowded  glittering  points  make,  doubtless,  a  sufficiently  effective 
prehensile  apparatus. 

The  uncus  does  not  differ  importantly  from  the  same  organ  in  P.  Erechtheus.  It  is 
deeply  channelled  along  its  upper  surface ;  and  the  channel,  as  well  as  the  snmmit-ridge  of 
dense  black  scales,  very  long  and  narrow,  extends  almost  to  the  spathulate  point.  The 
white  fleshy  conical  scapliium  with  the  “  double  tooth  ”  on  each  side,  is  as  in  P.  Dsmoletis. 

Papilio  Polymnestor,  Cram.  (Plate  XXVII.  figs.  23,  2-1.) 

Valve  long  and  narrow,  blunt-pointed,  semiovate,  deeply  concave  ;  the  margin  sharp, 
not  overarching  in  any  part.  The  dull  black  scales  of  the  exterior  project  ruggedly  all 
round  to  a  slight  extent,  and  there  is  a  crowd  of  slender  hairs  growing  from  the  floor 
of  the  cavity,  especially  near  the  tip  and  the  dorsal  margin,  most  of  which  reach  l)eyond 
the  edge,  bnt  do  not  constitute  a  fringe. 

The  harpe  is  of  the  securiform  type,  yet  with  peculiarities  of  its  own.  The  hollow 
between  the  head  and  the  secondary  tooth  is  here  filled  up,  so  as  to  form  a  long 
blade  with  a  continuous  even  outline,  which  follows  the  curve  of  the  ventral  margin  of 
the  valve,  and  leans  considerably  inward.  The  very  edge  is,  so  to  speak,  bevelled  off ; 
and,  at  the  lower  end,  where  would  be  the  secondary  tooth  in  the  most  usual  form, 
project  from  the  very  edge  six  (or  seven,  one  being  double)  exceedingly  minute  saw¬ 
like  teeth.  These,  as  well  as  the  whole  plate,  are  highly  polished;  indeed,  the  glittering 
brightness  and  deep  colour  of  these  prehensile  structures,  generally,  are  most  attractive 
features,  and  convey  the  idea  of  their  almost  metallic  hardness.  High  magnifying 
power  showed  minute  grey  body-scales,  still  adhering  to  these  teeth,  and  to  the  extreme 
point  of  the  harpe — trophies,  doubtless,  of  battles  fought,  preelia  Veneris,  in  which 
these  are  effective  weapons  *. 

Papilio  Protenor,  Cram.  (Plate  XXVIII.  figs.  25,  26.) 

The  valve  is  of  the  ordinary  form,  margined  by  a  broad  fringe  of  hair-scales  along  the 
dorsal,  hut  nearly  bare  on  the  ventral  side.  The  latter  has  a  flat  ledge  or  shelf  bordering 
the  margin  within,  whence  the  cavity  abruptly  descends.  A  broad  blade-like  harpe 
pursues  a  corkscrew-like  course,  affixed  by  one  edge,  and  running  to  a  free  point,  the 
terminal  half  of  the  upper  edge  serrated  Avith  nuinerous,  tall,  close-set,  curved  teeth, 
even  to  the  tip.  PI.  XXVIII.  fig.  25,  shows  the  interior  of  the  right  valve  Avith  the 
harpe  in  situ ;  fig.  26,  the  harpe  separated,  vieAved  from  the  Amntral  side,  and  further 
magnified. 

The  abdominal  armature  agrees  generally  Avith  that  of  P.  Rlietenor  and  Erechthe^is ;  the 
uncus  and  penis  Avitfi  the  former  specially. 

*■  Professor  Owen  says  (Comp.  Anat.  Invert.  185-3,  p.  397) : — “  The  structure  of  the  intromittent  organ  in  the 
T.cpidoptera  is  such  as  to  preclude  the  repetition  of  the  act ;  and  they  consequently  live  in  a  state  of  compulsory 
monogamj*.  The  bifid  hooks  on  the  terminal  segment  of  the  dorsal  valve  of  the  penis,  whilst  they  seem  to  retain  the 
female,  prevent  the  entire  extraction  of  the  virile  organ.” 

I  cannot  reconcile  this  description  with  any  thing  I  have  seen  in  the  Papilionkho ;  and  I  strongly  doubt  the 
inference. 
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Papilio  Ascalapkus,  Boiscl.  (Plate  XXVIII.  figs.  27,  28.) 

Valve  having  the  outline  of  the  terminal  half  of  a  lemon  cut  obliquely.  Interior 
cavity  very  slightly  fringed  on  the  dorsal  side  alone,  and  that  chiefly  Avith  hairs  groAving 
from  Avithin  ;  umlier  broAvn  Avdth  a  dull  satiny  gloss.  Harpe  of  the  pattern  of  tlie 
Mcmnou  group,  near  to  that  of  P.  Deiplionl.es-,  and,  like  that,  serrated  along  the  free 
erect  edge,  the  form,  liOAveAmr,  differing  in  detail,  as  shoAvii  in  the  figures  (27,  situ 
in  the  Amlve  ;  28,  removed,  AUCAved  from  the  A'entral  side,  and  further  maguitied). 

Uncus  Avith  a  similar  curve  to  that  of  P.  Deiplionles,  similarly  clothed  above,  and 
similarly  keeled ;  but  not  nearly  so  Aviry,  Avidcning  rapidly  from  the  point.  The 
scapkmm  is  furnished  witli  a  thick  Avhite  keel,  AvJiose  descending  rami  behind — that 
combine  to  embrace  the  as  a  sheath  for  its  basal  portion — are  so  short  that  this 

latter  organ  protrudes  obliquely  upAAmrd,  its  extremity  appearing  almost  close  beneath 
the  scaphiuni-keel'"f  The  “  double  tooth  ”  is  very  small,  but  distinct,  erect,  and  curved 
back. 

I  have  not  yet  found  any  tAvo  species  so  closely  assimilated  in  the  details  of  the 
prehejisile  apparatus  as  Delpliontes  and  Ascalaphus  yet  the  differences  here,  if  mostly 
minute,  are  quite  distinct.  The  radiating  ridges  of  the  valve,  the  marginal  fringes, 
tlie  axe-liead  of  the  harpe,  the  scaphial  keel,  the  scaphial  double  teeth,  and  the  position 
and  direction  of  the  penis,  all  present  marked  diversities  of  form  and  detail. 

I  sul3sequently  examined  another  specimen  of  Ascalaphus.  It  agreed  Avith  this  one 
in  the  minutest  details,  except  that  the  tiny  half-separated  lobe  at  the  point  of  the 
harpe  I  could  not  find.  This  Avas,  therefore,  in  all  probability,  accidental. 

Papilio  Uelenus,  Linn.  (Plate  XXIX.  figs.  1-3.) 

AVe  haAm  in  the  valve  of  this  species  almost  the  very  counterpart  of  Ascalaphus.  The 
harpe,  in  situ,  looks  different,  indeed,  because  the  extremity  is  not  bent-OA'er  quite  so 
much,  and  the  line  of  direction  is  more  incurved  in  the  middle.  But,  Avhen  it  is  vicAved 
separately,  and  from  the  side,  it  takes  almost  precisely  the  same  form,  broadly  cres¬ 
centic;  and  its  edge  is,  in  like  manner,  serrated  Avith  excessively  minute  spines. 

So  the  abdominal  apparatus  is  of  the  same  type.  The  uncus,  circularly  curved,  is  ridged 
above  Avith  stifl“  hair.  The  scaphimn  is  almost  exactly  on  the  pattern  of  F.  Demoleus ;  but 
the  double  tooth  more  developed,  high,  slender,  acute,  incurved.  Piually,  the  penis 
has  its  more  chitinous  side  uppermost,  is  dilated  at  the  point,  and  is  of  consideralfle 
tliickness  and  length. 

Fapilio  Nephelus,  Boisd.,  diflers  in  nothing  of  importance.  The  harpe  rims  very 
close  to  the  Amntral  margin,  but  its  form  is  exactly  that  of  F.  Ascalaphus.  Scaphimn 
large,  and  its  doulflc  teeth  almost  exactly  as  in  F.  Ilelenus. 

Fapilio  Chaon,  AVestAv.,  scarcely  diflers,  but  tlie  harpe  is  not  quite  so  close  to  the 
ventral  margin. 

*■  Subsequent  observations  lead  me  to  doubt  -whether  the  direciion  of  this  organ  is  a  character  of  speeilic  value — 
whether  it  is  not  one  of  the  conditions  which  vary  at  different  times,  even  in  tlie  same  individual. 
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Papilio  Menestheus,  Druiy.  (Plato  XXIX.  figs.  1-0.) 

Valve-owilhni  a  long,  uarroiv,  pointed  arch,  swelling  on  the  dorsal,  excavated  on  the 
ventral  side;  fringed  with  black  bristly  hairs  around  the  ])oint,  which  grow  from  within 
the  margin,  and  disguise  its  form ;  the  ventral  margin,  from  the  excavation  downward, 
fringed  with  cdose-sct  long  white  hair-scales,  connected  with  the  clothing  of  the  exterior. 

The  harpe,  a  slender  curved  rod  of  polished  black  chitine,  running  np  close  to  the 
ventral  margin,  and  following  its  outline;  it  sends  olf  a  strong,  acute,  conical  spine 
about  the  middle,  which  is  free,  pointing  to  the  dorsal  base;  in  its  terminal  half,  it 
expands  into  an  ovate  blade,  convex  ventrally,  concave  dorsally,  standing  on  one  edge, 
and  having  the  free  edge,  as  well  as  the  spine,  minutely  serrate.  PI.  XXIX.  lig.  4 
represents  the  right  valve,  with  the  harpe  in  situ ;  tig.  5,  the  harpe  dissevered  from  the 
valve,  viewed  on  the  stage  of  the  microscope  as  a  transparent  object.  It  is  now  wholly 
of  a  rich  sienna-brown ;  the  edge  cut  into  curved  spinous  teeth,  far  more  minute  and 
far  more  numerous  than  I  have  been  able  to  tigurc.  The  side,  moreover,  is  marked 
with  a  multitude  of  fine  slanting  lines  crowded  together,  tvliich,  by  delicate  manipu¬ 
lation  of  the  magnifying  power,  resolve  themselves  into  so  many  linear  series  of  very 
minute  pits  on  the  surface,  the  edge  of  every  one  retlectiug  a  semicircle  of  light. 

The  abdominal  apparatus  has  much  in  combion  with  that  in  P.  Peiphontes,  Sm. ;  and 
the  valvular  armature  may  be  resolved  into  the  same  type  (fig.  0). 

Papilio  Pammon,  Linn.  (Plate  XXIX.  figs.  7-9.) 

The  vedve  and  the  harpe  belong  to  that  general  type  which  we  see  in  the  3Iemnou 
group, the  former  presenting  little  notable,  the  latter  coming  near  to  the  forms  in  Peiphontes 
and  Ascalaphus,  especially  when  it  is  detached  from  the  valve,  as  at  PI.  XXIX.  fig.  S ; 
for,  strange  as  it  may  seem,  the  outline  of  the  harpe,  when  detached,  is  not  always  the 
same  as  when  it  Avas  in  situ.  In  this  case,  the  disk,  Avhich  takes  a  hatchet-forin,  occupies 
a  much  greater  area  of  the  valve  (fig.  7)  than  in  the  species  named ;  it  is,  as  in  them,  of 
polished,  pellucid,  brown  chitine,  the  edge  serrated,  rather  unevenly,  the  Avhole  stem  (the 
haft)  and  a  broad  area  at  the  back  of  the  blade  (shown  at  fig.  8)  having  been  in  contact 
with  the  floor  of  the  valve,  Avhile  the  blade  itself  stood  np  free. 

The  uncus  is  slender,  curved  almost  to  a  semicircle,  rvitli  a  small  spathulate  tip,  a 
moderate  vertical  divaricate  beam  IacIoav,  notched  on  each  ramus,  and  the  ridge  croAvned 
Avith  erect  hairs  (fig.  9),  Avhich  do  not  diminish  in  height  to  the  tip,  but  end  abruptly. 

The  scaphiiim  is  well  developed,  nearly  free  from  lateral  folds ;  the  “  double  teeth  ” 
prominent,  the  principal  one  of  the  pair  projecting  obliquely  toAvards  the  tip  of  the  uncus  : 
the  fleshy  keel  thin,  short,  but  very  deep,  ending  in  a  minute  point.  The  penis  is  long, 
moderately  thick,  truncate,  scarcely  expanded. 

At  the  bottom  of  the  abdominal  area  (fig.  9)  is  shoAvn  the  nearer  of  the  pair  of  pro¬ 
minent  angular  knobs,  to  Avhich  had  been  attached  the  triangular  base  of  the  harpe- 
shaft,  and  that  of  the  right  valve. 

Papilio  Agavus,  Drury.  (Plate  XXIX.  figs.  10-13.) 

Prom  a  certain  resemblance  in  the  form  and  colours  of  this  South- American  butterfiv 
to  the  Indian  P.  Hector — near  Avhich  it  is  placed,  in  efforts  made  by  entomologists  to 
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arrange  tins  vast  genus  in  naturally  allied  groups — I  expected  to  have  here  another 
example  of  abnormality,  such  as  we  see  in  the  JPohjclorus  group.  But,  except  that  the 
uncus  is  abruptly  bent  perpendicularly  downwards,  as  it  is  in  P.  Hector,  the  organs  are 
of  the  usual  type,  though  peculiar  in  detail. 

The  valrei%  small,  semioval,  the  outline  slightly  bulging  dorsally  and  fringed  only  with 
a  few  very  minute  hairs.  The  interior  is  almost  level  for  a  wide  space  within  the  ventral 
margin,  then  abruptly  descends  with  a  deep  cavity,  which  extends  close  to  the  dorsal 
margin ;  internal  surface  cloth-like,  nearly  black.  Within  this  cavity  lies  a  great  semi- 
crescentic  Jiarpe  of  shining  chitine,  its  lower  half  divided  olf  into  a  kind  of  stem,  the  whole 
somewhat  like  a  butcher’s  cleaver  with  its  handle,  and  all  springing  from  a  dilated  base  by 
which  it  is  affixed  to  the  proper  knob,  within  the  bottom  of  the  8th  segment,  apparently 
distinct  from,  though  in  close  proximity  to,  the  conjunction  of  the  valve  itself  with  the 
segment.  By  removing  the  harpe,  which  is  very  readily  separated,  we  see  clearly  (what 
is,  indeed,  discerned  by  the  aid  of  a  pocket-lens,  even  in-  situ)  that  the  straight  side,  or 
what  answers  to  the  cutting-edge  of  the  cleaver,  is  serrated  with  sharp  teeth,  some¬ 
what  irregular  both  in  size  and  arrangement*. 

The  aljdominal  organs  (fig.  13)  are  remarkable  for  the  abrupt  deflection  of  the  uncus 
(perhaps  accidental),  the  extreme  minuteness  of  the  scapliium,  and  the  great  development 
of  the  jjcwis,  which  is  reversed. 

Bapilio  Machaon,  Linn.  (Plate  XXIX.  figs.  11-16.) 

In  onr  own  familiar  Swallow’-tail  the  calve  is  of  the  ordinary  subtrigouate  outline, 
Avith  a  rounded  point.  Externally  it  is  clad  with  a  close  dense  coat  of  pale-yellow  scales, 
Avhich  do  not  project  beyond  cither  margin;  there  are,  hower'er,  black  hairs,  growing 
from  the  interior,  more  than  usually  stout,  long,  and  close,  along  the  dorsal  side,  and 
forming  a  produced  point.  These  crowuled  hairs,  the  Avhole  cavity  being  of  a  sooty 
broAvn  hue,  effectually  conceal  the  marginal  line  on  that  side. 

A  low  pale  ridge  runs  through  the  valve  along  its  central  line,  which  does  not  seem 
connected  Avith  the  harpe.  Just  Avithin  the  A^cntral  margin,  folloAving  its  line  from  base 
to  tip,  runs  a  plate  of  glittering  black  chitine,  fixed  to  the  floor  by  one  edge,  while  the 
other  is  free,  and  leans  over  toAvards  the  dorsal  side.  At  mid-length  its  height  abruptly 
increases ;  and  thence  to  the  point  it  is  a  keen  knife-blade,  only  cut  into  minute  sharp 
teeth,  about  a  score  in  number,  exactly  like  a  saAV.  This  harpe  is  of  chitine  so  dense  as 
to  appear  quite  black,  but  transmitting  a  rich  translucent  golden-brown  hue  Avhen 
AucAved  against  the  light,  except  a  slender  line  just  beloAV  the  teeth,  wdiich  is  considerably 
paler,  as  if  there  Averc  a  band  of  less  density  just  there,  or  possibly  a  groove,  tliough 
it  is  not  a  place  at  AAdiich  one  Avould  expect  the  structure  to  bo  Aveakened. 

The  shining  chitinous  material  is  spread  widely  OA^er  the  valve-cavity  as  an  exceedingly 

*  As  a  rule,  I  content  myself  Avith  delineating  one  of  the  A-alves.  Eut  of  P.  Aejavus  I  liavo  given  tho  left  as  well 
as  the  right.  In  tho  course  of  examination  this  left  A'alvo  came  away,  leaving  the  harpo  still  attached  to  the  segment. 
AA'hcn  1  detached  this,  in  turn,  I  observed  what  appeared  an  accessory  piece  behind  the  blade,  and  following  a  similar 
curve  ;  this  I  delineated  as  I  saw  it,  without  understanding  it  (see  fig.  12.)  Eeplacing  the  harpo  in  the  valve, 
I  drcAV  it,  as  I  supposed,  in  situ,  as  at  fig.  11 ;  but,  afterwards,  having  detached  the  right  valve  and  its  harpe  entire, 
I  saw  nothing  of  this  additional  piece ;  I  therefore  conclude  that  it  is  a  piece  torn  off  accidentally  from  the  back  of 
the  harpe. 
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attenuated  plate.  It  adheres  so  tenaciously,  that  I  did  not  succeed  in  separating  it  from 
the  lining- membrane  without  much  laceration. 

Another  exam])lc  agreed  minutely  with  this  description.  The  only  differences  that  I 
could  detect  were,  tliat  the  valve  was  slightly  narrower,  and  more  acutely  pointed,  the 
outline  being  a  nearly  perfect  isosceles  triangle.  The  harpe  extended  to  the  very  point  of 
the  valve ;  yet  along  its  edge  I  could  count  only  fourteen  teeth. 

The  abdominal  armature,  in  general,  agrees  with  such  examples  as  F.  Mayo.  The 
uncus  (in  the  specimen  figured)  was  long,  narrow,  the  margins  much  elevated,  displaying 
a  deep  keel,  and  was  so  strongly  downcurved  that  the  small,  polished,  spathulate  tip  was 
hent  considerably  within  the  perpendicular  *.  Its  upper  surface  is  partially  concealed 
under  a  dense  thatch  of  long  arching  hair,  mingled  black  and  yellow,  which,  springing 
from  its  basal  part,  projects  far  beyond  its  downward  curve  f. 

The  scaphimn  is  of  moderate  dimensions,  and  of  normal  form,  with  a  rather  small 
keel.  The  lateral  expansions,  “  gunwales,”  are  Avide,  and  are  furnished  Avith  “  double 
teeth,”  the  principal  of  each  pair  being  sufficiently  conspicuous,  projecting  almost 
horizontally.  There  is  a  strong  projecting  point  from  each  lateral  edge  of  the  tegumen. 

Tha  penis  is  moderately  large,  trumpet-mouthed,  the  expanded  lips  notched  (corru¬ 
gated  ?}  along  the  edges,  and  surmounted  by  a  sliort  finger-point.  Its  protrusion  from 
the  abdomen  is  Jiigh,  CAmn  so  as  sometimes  to  press  tlie  under  side  of  the  scaphium. 

Tig.  IG,  the  abdominal  organs  vicAved  from  the  right  side  Avith  the  right  Amlvc  remoA'ed ; 
the  left  in  situ,  shoAvn  in  outline. 

Papilio  Arcturus,  AYcstAv.  (A.  D.)  (Plate  XXIX.  figs.  17-19). 

T«^ye-outline  that  of  a  Gothic  arch,  Avith  the  point  rounded  and  the  dorsal  side  a  little 
hollowed  ;  a  Avidc  fringe  of  coarse  brown  hair-scales  along  the  dorsal  margin.  The  cavity- 
floor  has  an  abrupt  depression  along  its  middle,  broad  at  the  base,  and  tapering  to  the 
point. 

Harpe  a  slender  Aviro  bounding  this  depression  A'entrally,  rising  at  about  tAvo  tliirds  of 
its  length  into  a  rather  broad  blade,  the  edge  of  Avhich  leans-OAmr  dorsally.  More  highly 
magnified,  it  is  seen  to  be  someAvhat  semiovate  in  outline,  curved  at  the  tip  into  a  strong- 
hook,  and  beset,  along  its  free  edge,  Avith  a  number  (about  forty-five)  of  minute  close-set, 
sharp  saAv-tecth,  the  intervals  betAveen  Avhich  run  doAvn  in  grooves  upon  the  blade  ;  in 
other  Avords,  the  teeth  are  the  extremities  of  ridges.  The  whole  harpe  can  be  separated 
from  the  valve  only  by  tearing  the  adjacent  portions  of  the  lining-membrane,  to  AAdiich 
it  appears  to  adhere  organically,  for  almost  its  Avholc  length.  Some  examples  have  the 
blade  less  irregular  in  form. 

The  abdominal  organs  are  almost  the  counterpart  of  those  in  P.  Mayo.  UTie  uneus 
presents  nothing  Avortliy  of  remark.  The  scaphium  is  scarcely  distinguishable  from 

*  But  examples  differ  in  this  respect,  the  imcus  being,  in  some,  nearly  horizoiRal  at  first,  and  abruptly  and  strongly 
curving  toward  the  tip. 

t  The  organ  is  perhaps  nnusnally  subject  to  malformation  ;  for,  in  one  example,  its  form  aud  curve  were  quite 
asymmetrical,  aud  it  was  accompanied  by  a  supernumerary  tooth,  much  like  itself,  but  shorter,  on  its  left  side.  Yet 
another  example  had  a  shapeless  knob  projecting  from  the  right  side  of  the  tegumen. 
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Avliat  I  have  described  and  figured  under  that  species,  save  that : — 1.  its  keel  has  no 
minute  point,  l)nt  ends  with  a  deep  round  thin  edge ;  2.  the  double  tooth,  instead  of 
being  followed  by  a  flat  black  knob,  has,  in  place  of  it,  a  second  minute  conical  point, 
and  clusters  of  bristles. 

On  my  lifting  the  uncus  till  I  broke  it  from  the  tegumen,  I  could  sec,  by  means  of  a 
lens,  a  distinct  orifice.  I  studied  it  carefully,  and  am  sure  it  was  not  a  rent,  but  a  true 
organic  orifice,  tubular,  central  in  position,  under  the  tegumen,  with  minute  protrusilc 
lips,  which  merged  into  the  sides  of  the  scaphial  groove.  This  surely  was  the  anus. 

The  keel,  or  “  cutwater,”  runs  off,  as  I  have  just  said,  to  an  extremely  thin  vertical 
plate.  This  I  suspect  to  be  the  seat  of  some  special  function ;  for  the  terminal  portion, 
for  a  considerable  width  from  the  edge,  well-defined,  has  a  peculiar  surface,  finely 
granular,  almost  pilose,  whereas  the  other  parts  of  the  surface  are  shining,  white,  smooth, 
though  plicate. 

I  am  again  struck  with  the  wonderfully  close  resemblance  which  the  scaphium  and 
the  uncus  together  bear  to  a  bird’s  skull  and  beak,  with  a  mammalian  lower  jaw. 

The  penis  is  of  moderate  size,  pointing  obliquely  upAvard,  with  expanded  lip,  thin, 
transparent,  corrugated.  It  proceeds  from  the  midst  of  a  Avhite  fleshy  veil  *,  Avhich  oc¬ 
cupies  the  entire  back  of  the  genital  cavity,  formed  by  the  dilated  rami  of  the  scaphium  f. 


Papilio  Merope,  Cram.  (A.  D.  'pariim.)  (Plate  XXIX.  figs.  20-23.) 

Valve  subtrigonal,  more  or  less  regular ;  furnished  with  a  fringe  of  thick,  close,  and 
line  hair-scales,  of  pale  buff  hue,  which  widens  uniformly  along  each  margin  from 
base  to  point.  Internal  cavity  dark  broAvn,  smooth  but  not  polished,  and  beset  with  a 
fcAV  fine  hairs. 

Ilarpe  a  thin  and  very  narrow  lamina  running  through  the  Avhole  length,  near  the 
A^entral  margin,  and  subparallel  to  it,  affixed  by  its  inferior  edge,  and  leaning-over 
toAvards  the  dorsal  side.  It  terminates  sometimes  in  a  fine-draAAm  point,  Avhicli  even 
extends  beyond  the  limits  of  the  valve,  as  far  as  the  point  of  the  fringe.  At  other  times 
the  ])lade  is  rounded  at  the  end,  and  of  equal  Avidth  throughout  from  its  abrupt  expan¬ 
sion  a  little  AA’ay  above  its  base.  The  terminal  third  is  free,  and  springs  up  at  an 
acute  angle  from  the  lining-membrane.  The  Avhole  blade  is  serrated  Avitli  minute  teeth, 
more  than  fifty  in  all,  pointing  backAvard.  Prom  the  point  Avhere  the  stem  dilates  to 
form  the  blade,  a  curious  linger-like  process  is  given  out,  Avhicli  goes  nearly  across  the 
valt'e  dorsally ;  it  is  straight,  cylindrical,  obtuse,  and  unarmed. 

The  uncus  makes  a  curve  of  about  a  quadrant  of  a  circle,  ending  in  a  very  sharp  spa- 

*  Equivalent  (o  tlic  “  curtain of  tl’.o  Supplementary  Rote  to  Ornitlioptera  lieinus,  p.  336,  infra. 

t  Ry  a  subsequent  observation  of  F.  Arctarus,  made  under  unusual  advantages  of  snn-ligbt,  I  am  able  to  supple¬ 
ment  tlie  above  description,  but  unfortunately  not  in  time  to  add  some  figures  to  Plate  XXIX.  The  scaphium  has 
little  resemblance  to  that  of  F.  Macliaon  or  Zolicaon.  It  is  a  perfect  boat  in  form,  of  what  a  sailor  would  call  beautiful 
“lines;”  apparently  quite  enipt}’,  save  for  the  two  great  round-bottomed  teeth,  one  on  each  side,  which  rake  the 
exact  form  of  the  boat-curve.  The  “  cutwater  ”  runs  off  in  front  straight  and  clean,  its  front  edge  sloping  away 
downwards  ;  though  it  is  thin,  it  is  immediately  behind  abruptly  hollowed  to  a  yet  thinner  lamina.  The  “  gunwales  ” 
of  the  boat  expand  amidship,  much  like  those  of  a  paddle-wheel  steamer  (when  viewed  vertically  from  above),  and 
then  descend  to  unite  with  the  wall  of  the  abdominal  cavity.  The  great  scaphial  teeth  arc  stout  upeurved  spines, 
studded  sparsely  with  minute  hairs,  while  ridges  behind  and  between  them  bear  long,  stout,  erect  bristles. 


IX  CERTAIN  LEPIDOPTERA. 


305 


tliulate  point,  and  a  deep  angular  keel.  Its  summit  is  crowned  with  an  erect  ridge  of 
stiff  hair,  pointing  slightly  forward  (fig.  23). 

The  scaphium  is  more  than  ordinarily  developed,  and  it  presents  some  peculiarities 
so  suggestive  that  I  bestowed  upon  it  more  tlian  usual  attention.  The  mass  of  flesh,  of 
conspicuous  whiteness,  and  glistening  at  all  its  prominences,  occupies  almost  one  third  of 
the  volume  of  the  visible  cavity.  The  keel  is  deep  and  ample,  though  thin  ;  it  is  much 
excavated,  the  surfaces  full  of  irregular  hollows,  with  slender  threads,  and  isthmuses 
of  white  connecting  flesh  stretching  across ;  the  hollows  are  more  or  less  tinged  with 
black,  and  of  a  minutely  granular  surface. 

The  “  double  teeth  ”  attain  here  a  development  to  which  I  have  oliserved  no  parallel*. 
They  are  seated  in  the  usual  place,  on  the  summit  of  a  great  rounded  mass  of  polished 
flesh,  which  swells  out  on  each  side  (fig.  22)  from  beneath  the  base  of  the  tegumen, 
gradually  becoming  of  a  deeper  and  deeper  hue,  apparently  more  and  more  chitinous, 
until  the  colour  merges  into  the  glistening  black  of  the  teeth.  Of  these  the  principal 
— which  one  can  scarcely  help  calling  the  anterior  (though  it  is  strictly  the  posterior), 
being  next  to  the  point  of  the  uncus  — is  a  broad,  curved,  acute  spoon,  cut  on  both  its 
edges,  and  also  on  its  howl,  with  stout  serree.  The  other  tooth,  equally  tall,  but 
slenderer,  curved  in  the  same  direction,  viz.  toward  the  base,  is  similarly  serrated  on 
several  lines.  The  whole  space  between  the  two  teeth  is  a  continnation  of  the  spoon- 
bowl,  and  is  everywhere  studded  with  sharp  points.  It  is  strange  that  most,  if  not  all, 
of  the  serrations  are  surmounted  each  by  a  stiff  golden  bristle,  which  seems  likely  to 
interfere  with  their  effectiveness  f  ;  but  the  number  of  pale-yellow  body-scales  clinging 
to  all  parts  of  these  notched  teeth  show  that  they  have  done  duty  as  preliensors. 
Certainly,  viewed  in  sunlight  under  the  compound  microscope,  they  are  formidable 
weapons  to  look  at. 

At  its  very  base,  where  it  springs  from  under  the  deep  keel  of  the  uncus,  the  scaphium 
forms  a  globose  knob,  skull-shaped,  which  is  shining  brown.  But  for  this,  and  the  tooth- 
knob,  and  the  cavities  of  the  keel,  the  whole  scaphium  is  brilliantly  white,  reflecting 
the  sunlight  like  the  albumen  of  a  boiled  egg.  The  lower  portions,  both  of  cheeks  and 
keel,  run  obliquely  downward  and  abdomenward  in  strong  longitudinal  folds. 

I  know  of  no  species  in  which  the  scaphium  can  be  so  effectively  studied  as  this. 
Yet  I  am  compelled  to  confess  an  humbling  uncertainty  of  its  function.  I  carefully  dis¬ 
sected  away  the  surrounding  parts,  and  found  this  white  organ  to  be  firmly  connected 
with  the  chitinons  base  of  the  uncus  (that  is,  with  the  eighth  segment),  and,  apparently, 
with  a  tube  proceeding  from  the  mass  of  convoluted  yellow  tubes  which  lie  immediately 
behind,  which  I  suppose  to  be  the  biliary  vessels  of  the  colon.  The  orifice,  however,  is, 
so  far  as  I  am  able  to  judge,  not  at  the  extremity  of  this  organ,  as  described  by  Herold 
(if  this  indeed  is  his  Trianyelstilck,  as  I  presume),  but  in  the  middle  of  the  upper  part  of 
its  very  basis,  where  it  is  united  with  the  uncus.  Projecting  thus  between  the  uncus  and 
the  penis,  we  might  call  the  scaphium  a  process  from  the  perinseum. 

*  Rut  sec  F.  Demoleus,  p.  313,  infra. 

t  These  groat  spooii-teeth  are  thus  clearly  identified  with  the  aristate  cheeks  in  0.  liemus,  &c. 
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AVliatevcr  its  office,  I  infer  it  to  be,  iu  part  at  least,  muscular,  from  its  so  often  carry¬ 
ing’  tliose  remarkable  weapons  whieli  I  have  called  “  double  teeth.”  Por,  based  on  yield¬ 
ing  and  Doii-contractile  tissue,  they  would  be  ineffective  and  useless;  whereas  their  firm 
chitinous  substance,  tlieir  depth  of  colour,  and  their  high  polish,  indicating  hardness, 
and,  as  just  described,  their  notched  edges  and  acute  points,  all  indicate  vigorous  and 
definite  action,  dependent  on  strong  muscular  contraction. 

Nevertheless,  I  am  lionnd  to  confess,  the  position  of  these  weapons  and  their  direction 
just  under  the  uncus  do  not  seem  the  most  favouralile  for  the  only  function  which  we 
can  attribute  to  them,  viz.  copulative  prehension. 

The  penis  is  a  straiglit,  nearly  horizontal  column  of  brown  clear  chitinous  substance, 
moderately  thick,  not  sensibly  expanding,  as  usual,  but  rather  diminishing  to  the  extre¬ 
mity,  and  ending  in  a  tiuger-like  point  and  irregularly  lobed  lips.  I  carefully  removed 
the  walls  of  the  abdominal  segments,  till  I  exposed  the  root  of  the  cylindrical  penis  in  a 
mass  of  muscular  tissue,  just  at  the  insertion  of  the  sixth  segment. 

Pai’Ilio  Brutus,  Eabr.  (Plate  XXIX.  ligs.  24,  25.) 

The  details  that  I  have  just  been  giving  were  from  specimens  labelled  as  having  been 
talcen  at  Calabar,  in  West  Africa  ;  and  they  agreed  in  markings,  almost  exactly,  on  both 
surfaces,  with  the  J/erojje  of  Cramer’s  plate  378.  n,  e.  But  I  have  examples  of  a  style  of 
colouring  that  differs  much  from  any  that  I  have  seen  figured  or  described  by  authors. 
These  two  males,  ticketed  P.  Brutus,  I  purchased  from  a  small  collection  made  at  Ellongo, 
in  Madagascar,  are  distinguished  by  having  the  black  spot  at  the  anal  angle  of  the  hind 
Aving  above  verij  small,  and  the  whole  of  tlie  hind  Aving  below,  of  a  warm  yelloAV-brown 
hue,  Avith  an  undefined  light  dash  across  the  middle,  and  scarcely  any  trace  of  the  dark 
lines  so  conspicuous  in  the  ordinary  forms. 

XoAV,  in  these  Madagascar  examples,  the  harps  takes  a  form  very  different  from  that  in 
the  continental  P.  Merope.  The  valve  has  much  in  common  ;  and  so  has  the  harpe,  in  its 
plan ;  but  the  serrated  portion,  Avhich  is  marked  off  by  abrupt  dilatation,  is  reduced  to  a 
small  ovate  blade  at  the  Anry  termination;  and  the  projecting  arm  is  placed  close 
lieneath  it,  is  swollen  in  the  middle,  sinuatcly  curved,  and  tapered  to  an  acute  point. 
Tlie  staff  is  very  long  and  slender,  cylindrical,  pale,  shining,  bending  from  the  base  to 
tlie  dorsal  corner,  sunken  in  a  deep  abrupt  depression  of  the  valve-cavity.  The  head  or 
blade  is  free,  a  thin  oval  plate  of  polished  black  chitine,  brought  to  an  edge  all  round, 
and  cut  into  strong  saAv-teeth,  Avhich  are  divided  by  grooves  that  run  up  into  the  area 
of  the  blade.  Just  at  the  point  Avhere  it  adheres  to  the  lining-membrane,  there  is  an 
angular  expansion  of  the  staff  Avhich  sends  off,  nearly  at  a  right  angle,  the  polished  taper 
arm,  in  quite  a  different  plane  from  that  of  the  blade ;  this  is  not  serrated. 

This  long  sharp  spine,  and  its  fellow,  stretch  aAvay  on  either  side  of  the  uncus,  when 
the  valves  are  closed,  and  are  doubtless  effective  prehensors  ;  Avliereas  the  short,  blunt 
arms,  in  Merope,  placed  so  Ioav  doAvn  in  the  valves,  one  cannot  Avell  suppose  to  be  of  any 
prehensile  poAver.  On  the  other  hand,  in  Merope,  the  extent  of  serrated  blade  is  greatly 
superior. 

The  abdominal  organs  are  the  same,  essentially,  in  both.  Bor  though,  in  one  speci- 
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men,  tlic  n)imis  was  ahorted,  leaving’  only  a  slight  irregularly  pointed  projection  from 
the  tecfumen,  and  in  each  the  fleshy  portions  of  the  soaphium  were  partly  gone,  yet 
in  one  case  the  uncus  was  perfect;  and  in  each  one  pair  of  the  double  teeth  ”  was 
left,  and  in  one  case,  one  of  the  other  pair ;  allowing  to  me  to  see  that  their  form  and 
armature  were  exactly  as  I  have  described  in  Merope.  In  one  example  tlie  entire  soft 
parts  of  the  scaphium  were  lacking  (perhaps  eaten  by  Psoci),  leaving  the  central  mass 
that  supported  the  serrate  teeth  mereh/  as  a  thin  transparent  shell  of  horny  chitine. 

I  remarked  that  the  abdominal  cavity,  in  all  the  specimens  that  I  examined,  of  both 
the  forms,  and  all  the  included  organs,  even  to  the  fringe  of  the  valves,  were  much 
clogged  with  meconium  and  adhering  body-scales,  received,  of  course,  from  females. 

Papilio  IIomerus,  Pabr,  (Plate  XXX.  figs.  1-4.) 

The  grand  P.  Homerus  of  Jamaica  has  a  prehensile  armature  of  mueh  simplieitv, 
but  quite  unlike  that  of  any  other  known  to  me.  The  valve  is  somewhat  long,  with 
a  rounded  point  bent-over  towards  the  ventral  side.  It  is  dull,  dark  brown,  clad  with 
small  scales  interspersed  with  hairs,  externally  ;  internally  it  is  simply  hollowed,  the  scales 
scarcely  protruding  beyond  the  margin  ;  but  a  crowd  of  very  line  hairs  spring  from 
some  distance  within  the  margin,  on  both  sides,  and  extend  considerably  beyond  it. 

The  harpe  consists  of  a  simple  rod  of  brown  chitine,  hollow  throughout,  very  slender 
at  the  base,  widening  abruptly  in  the  middle  into  a  flattened  blade,  which  terminates 
in  two  nearly  straight  points,  of  which  the  dorsal  rises  above  tlie  margin  of  the  valve, 
and  the  ventral  dives  into  the  hollow.  The  chitine  is  darker  and,  I  presume,  denser 
in  the  vicinity  of  these  points  than  elsewhere.  The  ivhole  blade  is  sparsely  beset  with 
long  slender  bristles.  The  harpe  runs  in  nearly  a  straight  line  along  the  middle  of 
the  valve,  through  its  entire  length ;  but  adheres  only  by  the  slender  portion. 

The  uncus  is  long  and  stout,  but  has  only  a  moderate  downward  curvature,  verv 
regular  and  graceful,  however  ;  the  keel,  produced  by  the  united  rami  or  vertical  supports 
of  the  sides,  is  deep.  Viewed  laterally,  the  uncus  ends  in  a  very  sharp  point ;  viewed 
posteriorly,  it  is  a  narrow,  tapering  spathula. 

The  scaphium  is  broadly  boat-shaped,  with  little  depth,  and  nothing  that  can  dis¬ 
tinctly  be  called  a  keel ;  the  “  double  tooth  ”  on  each  side  is  remarkably  stout  and  strong, 
consisting  of  two  conical  cusps  of  shining  brown  chitine,  united  on  a  single  basis,  seated 
on  an  ovate  expanse,  or  dilated  lip.  Tliese  are  angular-sided ;  and  the  interior  edge,  espe¬ 
cially  of  the  hinder  cusp,  is  beset  with  numerous  short  bristles,  from  wliieh  the  extreme 
points  are  free.  A  supernumerary  spinous  tooth,  polished,  slender,  acute,  erect,  rises 
from  a  knob  situate  centrally  in  the  midst  of  the  scaphial  furrow,  close  to  the  extremitv. 

The  is  rather  small  and  short,  little  protruded  from  the  abdomen,  chitinous 

brown,  turgid  at  the  extremity,  hiant,  not  expanded,  with  no  tiuger-point. 

Papilio  Ulysses,  Linn.  (A.  D.)  (Plate  XXX.  figs.  5-8.) 

Valve  of  more  than  ordinary  dimensions ;  outline  a  long  semioval,  blunt-pointed, 
with  a  considerable  sinuation  on  the  dorsal  side  of  the  point.  The  black,  coarse  hair- 
scales  of  the  exterior  project  notably  along  the  dorsal  margin,  and  around  the  tip, 
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where  they  are  longest ;  then  suddenly  cease,  giving  place  to  a  series  of  very  fine  sliinin 
hairs,  which  spring  from  the  cavity,  within  the  ventral  margin,  and  reach  beyond  it. 
The  whole  valve-floor,  which  is  of  a  bright  brown  hue  and  has  a  velvety  texture,  is  more 
or  less  studded  with  gilded  hairs. 

The  Jtarpe  is  a  slender  rod,  black  and  polished  throughout,  affixed  to  the  lining- 
membrane,  parallel  with  the  ventral  margin  nearly  to  the  valve-tip ;  then  it  makes 
a  sudden  bend,  and  jorojects  as  a  curved  acute  spine-like  point  as  far  as  the  ends  of  the 
dorsal  margin-scales.  Trom  the  bend  onward  the  rod  becomes  free,  springing  from 
the  cavity-floor,  but  proceeding  laterally,  nearly  in  its  plane,  the  taper  point  describing 
a  full  semicircle,  curving  at  last  quite  upward.  It  is  a  simple  polished  wire,  densely 
set  along  its  inner  side  with  long  shining  hairs,  but  quite  void  of  serration  in  every 
part. 

The  abdominal  organs  present  some  peculiarities  of  form.  The  uncus  is  unusually 
broad  and  short,  taking  the  shape  of  a  very  wide  but  pointed  spoon-bowl,  clothed 
almost  to  its  termination  wnth  coarse,  l)rown  l)ody-scales,  among  which  individual  blue 
scales  gleam  like  tiny  sapphires. 

The  scapJimm  is  of  moderate  size,  its  most  conspicuous  feature  being  the  lateral 
teeth.  The  ridge,  or  cheek,  on  each  side  carries  a  stout  and  strong  spine  of  polished 
black  chitine,  which  projects  horizontally  forward  at  first,  and  then  bends  up  at  the 
point,  the  secondary  tooth  being  represented  by  a  low  conical  knob  at  the  base.  The 
whole  tooth  is  beset  with  long  bristles,  especially  about  the  middle  ;  but  immediately  in 
the  vicinity  of  the  point  these  are  very  few  and  minute.  High  magnifying  power  shows 
(fig.  8)  that,  as  in  P.  Mero]je,  the  scaphial  teeth  are  themselves  toothed ;  but  here  the 
notching  is  shallow,  and  the  minute  bristles,  instead  of  being  seated  on  the  summits  of 
the  toothlets,  are  sunk  in  the  insterstitial  angles. 

The  j)enis  is  moderately  large  and  protrusile,  bending  upward  and  outward  its  column 
of  brown  translucent  chitine,  and  terminating  in  a  dilated,  but  not  expanding,  orifice. 

Papilio  Phopcas,  Cram.  (Plate  XXX.  fig.  9.) 

Talve  small,  but  comparatively  long  and  narrow,  and  slightly  fringed. 

Harpe  of  the  very  simplest  form,  a  mere  narrow  rod-like  elevation  of  the  chitine, 
running,  in  a  slightly  bent  line,  throughout  the  length  of  the  valve,  and  terminating  in 
a  fine  smooth  point,  which  protrudes  even  a  little  beyond  the  fringing  hair-scales.  The 
whole  rod  is  of  polished  dark  brown  chitine.  (PI.  XXX.  fig.  9.) 

Uncus  w^ell  developed,  long,  slender,  curved  into  a  nearly  complete  semicircle.  The 
adjacent  parts  present  nothing  calling  for  special  notice. 

Here  is  a  very  close  ally  of  P.  Hh^eus,  a  West- African  species  (the  specimen  labelled 
as  captured  at  Accra),  yet  widely  differing  from  both  it  and  its  nearer  compatriot 
F.  Fromkis,  in  the  form  of  the  genital  armature.  It  approaches  the  Oriental  P.  Ulysses 
and  P.  Arciurus  in  the  form  of  the  harpe,  but  exceeds  both  in  simplicity. 

Papilio  Thoas,  Linn.  (Plate  XXX.  figs.  10,  11.) 

In  this  noble  American  butterfly,  so  abundantly  found  from  Virginia  to  La  Plata,  we 
have  a  new  type  of  valval  armature.  The  outline  of  the  valve  is  rotundo-triangular, 
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moderately  regular,  the  ventral  side  the  longer,  the  whole  margin  broadly  and  pretty 
evenly  fringed. 

The  hat^pe  consists  of  a  very  thin  crystalline  plate  of  chitine,  which  sits  close  upon  the 
central  cavity  of  the  valve.  It  is  thickened  on  each  side  into  two  slender  ridges,  black, 
polished,  wire-like,  which,  springing  from  a  wide  basis,  proceed  in  curving  lines,  and  meet 
in  an  acute  point  a  little  on  the  dorsal  side  of  the  extremity  of  the  valve.  The  extreme 
point  separates  from  the  lining-membrane,  and  projects  at  a  very  acute  angle,  firm  and 
hard,  like  the  point  of  a  needle.  Under  a  high  power  the  ventral  side  of  the  point  is 
seen  to  be  notched  into  half  a  dozen  minute  saw -teeth  :  the  whole  triangular  hollow  plate 
may  be,  with  care,  lifted  uninjured  from  the  valve ;  it  is  then  of  a  glassy  transparency 
and  polish,  slightly  tinged  with  brown,  like  glass  very  slightly  smoked ;  very  slender 
veins  issue  from  various  points  of  the  deep-black  thickened  marginal  walls,  and  ramify 
over  the  clear  surface. 

The  abdominal  armature  of  the  first  specimen  I  examined,  seemed  to  be  peculiar. 
A  deep,  but  short,  tmcus  was  seen  descending  perpendicularly  and  abruptly  from  the 
tegumen,  with  almost  no  curvature  at  all,  the  upper  surface  hollow,  from  the  turning- 
up  of  the  lateral  edges,  the  tip  slightly  spathulate. 

The  scaphkim  was  with  difficulty  recognizable,  Avide,  shallow,  and  so  short  as  scarcely 
to  reach  the  vertical  uncus. 

But  a  second  example  proved  that  this  condition  of  the  organs  was  a  case  of  accidental 
distortion,  not  very  rare.  The  uncus  now  was  normal  in  length  and  curvature,  wide, 
with  a  small  spathulate  point,  followed  almost  immediately,  in  full  depth,  l3y  a  deep  and 
strong  radial  keel.  (PL  XXX.  fig.  11.) 

The  scaphium  is  on  the  same  pattern  as  in  P.  Mayo,  still  more  closely  like  that  of 
P.  ILelenus,  both  the  lateral  teeth  being  very  stout,  long,  acute,  dark,  and  polished.  The 
hinder  tooth  is  rather  a  high  conical  incurved  point  on  the  thin  shelly  edge  of  the  cheek, 
whose  summit  bears  a  crest  of  small  erect  aristae.  The  edges  are  simple,  not  serrate. 
Viewed  from  above,  the  cheeks  take  a  subglobular,  inflated  form,  and  both  the  teeth  of 
the  right  side  slope-over  towards  the  median  line  of  the  uncus.  The  keel  of  the  scaphium 
is  large  but  shallow,  polished  ivory-Avhite,  strongly  defined  in  colour  from  the  cheeks. 
Its  form  is  very  boat-like,  projecting  its  point  horizontally  ;  the  extreme  point  is  minutely 
complicate  in  surface,  and  diverse  in  colour  and  appearance  from  the  contiguous  parts. 

The  penis  presents  little  notcAVorthy  ;  it  is  of  moderate  dimensions,  a  tube  apparently 
subcylindrical,  but  slightly  enlarging  to  the  tip,  which  ends  in  a  lengthened  curved 
acute  finger-point. 

Papilio  Turnus,  Linn.  (Plate  XXX.  figs.  12-15.) 

Valve  very  regular  in  form,  of  the  outline  of  a  Gothic  arch,  the  dorsal  margin  con¬ 
cealed  under  long  shaggy  black  hair,  springing  from  within,  and  projecting  far  beyond, 
the  edge  ;  the  ventral  margin  is  also  hairy,  but  less  conspicuously.  A  flat  shelf  runs  all 
round,  broadest  at  the  extremity,  within  which  the  cavity  abruptly  deepens. 

Karpe  of  the  TJioas  pattern,  consisting  apparently  of  a  dark  shining  wire,  running 
up  on  each  side,  and  meeting  in  an  arch  towards  the  tip.  In  reality,  these  are  but  the 
thickened  edges  of  a  continuous  plate  of  chitine,  of  extreme  delicacy  and  glassy  trans- 
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parency,  wliicli  occupies  the  central  area  of  the  valve.  Eacli  wiry  eclo^c  is  armed  witli  a 
prehensor ;  the  ventral  edge,  a  little  beyond  its  middle,  bears  a  long  acute  spine,  which 
stands  up  from  it,  and  curves  obliquely  forwards  ;  the  dorsal,  a  thicker  cone,  more  erect 
on  its  base,  which  first  sends  off  a  nearly  straight  horizontal  spine  obliquely  forwards,  and 
then  terminates  in  a  sliortcr  and  blunter  point. 

The  unoiis  arches  in  a  regular  semicircular  curve  to  a  small  spathulate  point ;  a  deep 
keel  beneath  the  receding  rami ;  between  which  issues  the  moderately  large  scaphium, 
well  keeled,  the  only  peculiarity  noticed  being  that  the  extremity  of  the  keel,  by  its 
deepening  hue,  appears  to  become  more  chitinous,  until  it  ends  in  a  minute  horny 
point.  The  double  teeth  are  minute,  hut  distinct,  conical  points. 

The  penis  is  small  and  high-situate. 

Papilio  Polycaox,  Cram.  (Plate  XXX.  figs.  lG-19.) 

7”(://6‘<?-outline  suhrhoml)oidal,  with  rounded  angles,  thickly  fringed  on  the  dorsal 
(short)  side,  l)ut  thinly  on  other  parts. 

Ilarpe  a  broad,  concave  plate  of  thin,  clear,  shining  chitine,  beset  with  fine,  short 
bristles,  pointing  outward,  as  is  also  the  lining- membrane  where  it  is  exposed.  The  ven¬ 
tral  edge  of  this  plate  is  a  slender  nearly  straight  rod,  polished,  black,  with  a  fine-drawn 
acute  point,  free  for  some  distance.  The  upper  edge  of  the  thin  plate  usually  springs 
from  the  spine  a  short  distance  down,  and  rises  into  a  wide  curve ;  sometimes  it  follows  the 
spine  up  to  its  point,  and  descends  at  an  acute  angle ;  but  presently,  on  what  I  may  call  its 
dorsal  corner,  it  gives  rise  to  a  curious  ajipendage,  which  usually  takes  the  form  of  a  thick, 
short,  solid  column  of  black  chitine,  set,  all  round  its  summit,  with  stiff  tooth-like  spines 
(fig.  18} ;  hut  sometimes  appears  as  a  smaller  knob,  with  a  slender  base,  whence  rise  three 
diverging  laminte,  united  by  their  inner,  and  serrate  on  their  outer  edges  (fig.  17).  In 
either  form,  the  spines  are  of  a  clear,  glassy,  l)lue-black  substance,  and  most  of  them  are 
double,  i.  e.  each  has  two  points  from  the  same  base.  The  spinous  rod  of  the  ventral  edge 
bears  a  triangular  thin  elevation  (and  sometimes  a  secondary  one)  near  the  base. 

The  nnciis  is  long,  slender,  evenly  curved,  acute;  the  keel  of  its  united  vertical  rami 
deep,  and  diminishing  in  depth  gradually  to  the  tip. 

The  scapMum  is  very  amjile  in  all  its  constituent  parts  ;  the  cheeks  rise  into  high 
arching  crests,  with  notclied,  aristate  edges,  but  destitute  of  double  teeth,  so  far  as  I  can 
discern  ;  the  sides  run  dowui  on  either  hand  in  great  oblique  folds ;  the  keel  is  pointed, 
large,  and  deep ;  all  the  parts  arc  shining  white.  The  penis  presented  no  features 
worthy  of  special  notice,  other  than  can  be  observed  in  the  figures. 

In  my  cabinet  are  examples  of  six  very  diverse  kinds  of  butterflies,  all  large,  imposing, 
and  richly  coloured,  labelled  thus  : — Androgeos,  Cram.,  6  and  $  ,  from  Brazil ;  Thersites, 
Eabr.,  c?  and  $,  from  Jamaica;  Polgcaon,  Cram.,  c? ,  and  Lijcophron,  Tliibn.,  2,  from 
Corrientes,  in  the  Argentine  Ilepublic 

*  These  may  be  readily  distinguished  thus; — Males:  1,  hind  wings  with  no  yellow  lunule3  =  MncZroy(’as ;  2,  with 
shallow  yellow  hmules=y7tersite ;  3,  with  deep  j’ellow  limules  =  Po7^crton.  Females:  1,  fore  wings  with  a  broad 
.straight  yellow  bar  aevoBS  =  Aiidror/eos ;  2,  with  a  narrow  curved  yellow  band  across  =:  r/tersiies  ;  3,  no  yellow  band 
across  =  LycopJimi,  i.  e.  Pohjeaon  $  .  I  describe  from  my  own  specimens,  which  differ  from  Cramer’s  figures.  Eut 
what  I  call  Pohjeaon  may  possibly  be  the  Oehalus  of  Eoisduval  (Sp.  Gen.  p.  3G0),  with  whoso  description  they  fairly 
agree,  except  that  I  see  no  trace  of  the  “  red-brown  lunules  ”  that  he  assigns  to  the  hind  wings  above. 
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Kow  tlic  genital  armature,  in  these  ^YicIely  severed  forms,  is  essentially  the  same. 
Of  that  from  Jamaica,  and  that  from  Corrientes,  I  have  received  a  considerable  numhor 
of  examples,  taken  at  different  times  by  my  o\vn  friends  ;  so  that  I  am  sure  of  the  habitats. 
The  Jamaican  specimens  liave  the  isolate  knob  of  the  liarpe  three-sided  or  eoncave, 
the  main  spine  slightly  curved,  and  with  hut  one  Iwscward  elevation.  The  Androfjeos 
from  Brazil,  and  several  from  Corrientes,  show  absolutely  no  diflhrence  inter  se. 

The  characters  are  constant,  so  far  as  my  experience  goes. 

The  precision  with  which  this  very  peculiar  harpe  is  repeated  in  these  widely  spread 
varieties  is  sometliing  noteworthy.  It  suggests  the  notion  that,  in  this  organ,  wo  have 
a  specific  character  of  much  value.  Androgeos,  Thersites,  J^uhjcaon,  and  Jji/aopliron,  are 
assuredly  but  a  single  species. 

Papilio  Axiox,  Boisd.  (A.  D.)  (Plate  XXX.  fig.  20.) 

The  armature  of  this  noble  butterfly  is  remarkable.  The  valee  is  almost  as  large  as 
that  of  an  Ornithoptera,  and  of  similar  shape,  viz.  semioval,  or  of  the  outline  of  a  half 
lemon  cut  obliquely,  the  dorsal  side  by  far  the  shorter,  as  usual.  Exteriorly,  the  valve 
is  clad  with  dull  white  scales,  which  become  black  at  the  dorsal  edge,  and  these  pro¬ 
ject  pretty  evenly  beyond  the  margins.  Interiorly,  it  is  umber-brown,  with  a  dull 
gloss. 

From  one  specimen,  on  removing  a  valve  for  examination,  the  whole  cavity  was 
found  quite  full  of  a  light  brown  dust,  composed  of  amorphous  fragments  (of  meconium, 
surely),  together  with  a  considerable  number  of  fine  hair-like  scales,  such  as  are  proper 
to  the  hinder  regions,  gathered,  I  doubt  not,  from  the  body  of  the  female  during  an  act 
of  coition. 

The  liarpe  belongs  to  the  pattern  of  Thoas  and  Tiirnus.  It  is  an  ample  plate  of  thin 
glassy  chitine,  which  closely  lines  the  greater  part  of  the  entire  cavity ;  yet  can  be  easily 
separated  from  it,  in  its  integrity,  when  it  is  a  curious  and  attractive  object.  It  is  a 
broad  hollow  plate,  of  exquisite  delicacy  and  tenuity,  translucent,  slightly  tinged  with 
horn-yellow,  the  extreme  edge,  all  round,  thickened  and  deepened  in  colour,  polished, 
and  furnished  at  two  points  with  two  long,  taper,  curved,  acute  spines,  much  resembling 
the  prickles  of  a  rose  in  form,  colour,  and  polish.  Both  are  on  the  ventral  margin,  the 
one  just  below  the  apex  of  the  valve  being  the  proper  preliensor,  laterally  opjmsable, 
conjoined  with  its  fellow  in  the  other  valve,  to  the  uncus.  Besides  these  spines,  there 
are  several  minuter  ones  on  the  dorsal  edge,  the  chitine  rising  here  into  a  thin  wall, 
which  is  cut  into  teeth,  three  or  four,  the  number  and  arrangement  being  not  quite 
the  same  in  two  individuals  that  I  examined.  The  form  of  the  whole  harpe  varies  also; 
for  while,  in  the  specimen  figured,  wliich  Avas  the  first  I  examined,  the  apical  arch  AAms 
somcAvhat  flattened  (as  represented),  in  a  subsequent  example  the  outline  Avas  much  more 
graceful,  more  nearly  corresponding  to  that  of  the  valve,  and  so  more  closely  resembled 
the  form  in  Thoas  and  Turnns. 

The  penis  appears  to  be  small,  short,  and  curved  into  a  semicircle  ;  but  it  Avas  so  closely 
enveloped  in  its  ligaments,  that  I  could  not  very  satisfactorily  examine  it. 

The  uncus  with  its  coneomitant  parts  presented  nothing  specially  notable. 
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Papilio  IIesperus,  Westw.  (Plate  XXX.  figs.  21-24.) 

Valve  of  the  outline  of  a  Gothic  arch  obliquely  cut  off  at  base,  wholly  surrounded  by 
a  dense  and  wide  fringe  of  grey-brown  hair-scales,  densest  and  widest  at  and  around  the 
tip.  Interior  surrounded  by  a  wide  flat  shelf,  within  which  the  cavity  abruptly  descends, 
and  is  deep. 

The  Jiarpe  occupies  the  whole  of  this  deep  area,  and  fits  it  accurately  with  a  chitinous 
hollow  plate  of  extreme  delicacy  and  transparency,  thickening  and  darkening  all  round 
into  a  narrow  edge,  which  stands  up  free,  like  a  little  wall,  the  summit  rising  into  rounded 
eminences  here  and  there  (PI.  XXX.  fig.  21).  The  structure  could  not  be  detached  in 
integrity ;  the  ventral  portion  of  the  circuit  is  represented  at  fig.  22,  viewed  from  the 
ventral  side.  It  is  now  seen  that  the  free  edge  is  cut  into  saw-teeth,  and  these  by  no 
means  simple,  but  elaborately  compound,  each  tooth,  at  least  for  a  considerable  portion 
of  the  edge,  being  itself  cut  into  three,  or  even  four  toothlets,  and  each  of  these  com¬ 
pound  teeth  being  the  termination  of  a  rounded  curved  ridge  on  the  outer  surface  of  the 
wall.  I  have  found  no  structure  elsewhere  quite  analogous  to  this.  Pig.  23  represents 
some  of  the  teeth  on  a  more  enlarged  scale. 

The  abdominal  apparatus  is  of  the  ordinary  type ;  the  uncus  is  moderately  long,  in¬ 
clining  downwards,  nearly  straight,  crowned  with  a  ridge  of  stiff  erect  hairs,  deeply 
keeled,  moderate,  double  teeth  strongly  developed,  erect,  incurved,  acute. 

Penis  doubly  curved,  finger-pointed,  moderately  thick,  and  so  long  as  to  project  hori¬ 
zontally  between  the  valves  when  these  are  closed. 

Papilio  Demoleus,  Linn.  (Plate  XXX.  figs.  25-27.) 

Valve-oui\m.Q  an  oblique  semiovoid ;  exteriorly  clad  with  a  coat  of  drab-white,  short 
scales,  which  project  in  a  very  slight  fringe  just  around  the  extremity.  Interiorly  the 
surface  smooth,  but  not  shining;  the  cavity  rather  narrow,  running  to  a  point,  bounded 
by  a  broad  flat  shelf  on  each  side,  of  which  the  dorsal  extends  only  half  down,  the  ventral 
the  whole  length.  ‘ 

Uarpe  a  broad  thin  plate  of  yellow  transparent  chitine,  not  very  concave,  reaching  to 
within  two  thirds  of  the  valve’s  length ;  its  ventral  edge  an  elevated  ridge,  apparently 
tubular,  with  an  expanded  base ;  the  ridge,  like  a  clear  glass  tube,  is  marked,  at  short 
intervals,  by  ten  or  twelve  distinct  black  transverse  lines,  suggesting  joints,  or  rings  of 
metal  binding  a  pipe  for  increased  strength.  Close  to,  but  not  quite  at,  the  extremity 
of  this  ridge,  which  diminishes  to  a  thin  scalpel-like  edge,  there  is  a  single  minute  black 
tooth  projecting  obliquely  towards  the  dorsal  side,  the  upper  edge  of  which,  in  the 
specimen  examined,  showed  a  few  minute  notches,  possibly  accidental.  The  area  of  tlie 
harpe  is  corrugated  into  fine  ramifying  wrinkles,  and  studded  with  very  minute  circular 
areolae  (pits  ?),  from  each  of  which  springs  a  hair,  varying  in  fineness.  The  lining-mem¬ 
brane  of  the  valve  is  similarly  studded,  the  areolae  and  hairs  specially  crowded  toward 
the  point.  The  fringing  hairs  (hair-scales)  are  in  the  same  plane  as  the  valve-surface ; 
these  perpendicular  to  it.  Besides  these  hairs,  there  lie,  about  the  area  of  the  harpe, 
many  body-scales,  of  varying  forms,  which,  derived  doubtless  from  the  other  sex,  usefully 
illustrate  the  function  of  this  organ. 
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The  abdominal  apparatus  is  normal,  and  well  developed.  The  uncus  is  moderately 
long,  well  curved,  slender  to  the  tegumen,  terminating  in  a  minute  spatliula ;  the  keel, 
reaching  to  the  point,  is  moderately  deep,  the  edges  not  upturned. 

Scapldmn  of  the  pattern  seen  in  P.  Merope.  Its  keel  is  more  produced,  and  of  less 
irregular  surface.  Its  “  double  teetli  ”  are  not  quite  so  much  developed,  particularly  the 
secondary  one  of  each  pair,  which  is  little  more  than  a  conic  knob,  both,  however,  set 
with  prominences  and  bristles  as  in  that  species,  though  in  a  less  degree. 

Penis  of  moderate  length  and  thickness,  increasing  to  the  extremity,  which  is  truncate, 
hiant,  without  lateral  expansions. 

Papilio  Batiiycles,  Zink.  (Plate  XXXI.  figs.  1-5.) 

Here  are  verv  abnormal  structures. 

«/ 

The  valve  is  small,  short,  almost  semicircular,  widely  fringed  with  dense  white  hair- 
scales.  The  liarpe  is  a  broad  segment  of  a  sphere,  of  glassy  chitine,  thickened  at  the  two 
margins,  and  rising  at  the  summit  into  two  divaricating  branches,  each  of  which,  the 
dorsal  especially,  is  studded  with  short  stiff  blunt  teeth ;  on  the  dorsal  edge,  near  the 
base,  there  is  also  a  conical  process.  Parts  of  the  surface  are  beset  with  fine  scattered 
bristles. 

There  is  no  uncus  proper.  The  regions  are  sheltered  by  a  dense  horizontal  thatch  of 
long  white  hair-scales.  When  these  are  removed  (by  the  persevering  friction  of  a  camel’s- 
hair  pencil  cut  short),  we  get  an  instructive  sight  of  the  organs.  The  median  line  of 
the  eighth  segment  projects  into  a  very  shallow  point,  from  under  which  a  well-formed 
white  scaphlum  is  moderately  developed.  At  fig.  3  is  shown  the  transverse  terminal 
line  of  the  eighth  segment,  and  a  vertical  view  of  the  scaphium ;  the  lip-like  lateral 
edges  bear  no  trace  of  the  ordinary  “  double  teeth.”  At  fig.  4  is  given  a  lateral  view  of 
the  organs.  The  vertical  dotted  line  shows  where  the  lateral  edge  of  the  dorsal  arch  of 
the  eighth  segment  falls  normally ;  but  this  has  been  removed,  so  that  we  can  still 
follow  the  outline  of  the  scaphium  somewhat  further  into  the  abdomen.  The  median  line 
of  the  arch  is  supposed  to  be  retained,  forming  the  roof  of  the  cavity ;  and  to  this  we 
perceive  the  scaphium  is  organically  attached,  descending  from  it  in  a  great  angular 
heel,  in  the  free  interior,  and  projecting,  in  the  familiar  form,  from  beneath  and  within 
the  spreading  rami  of  the  uncus,  where  this  is  (as  is  usually  the  case)  present.  Prom  the 
median  part  of  its  inferior  surface  there  descend  membranous  laminae  of  irregular  shape, 
perforated  to  allow  the  exit  of  the  penis.  Here  this  organ,  seen  in  situ  at  fig.  4,  and  its 
tip,  more  magnified,  at  fig.  5,  is  of  great  length.  It  appears  to  be  invested  with  a  thin 
glistening  membrane,  but  only  partially  throughout  its  length,  expanding  and  dilating 
near  the  tip,  which,  furnished  with  a  minute  finger-like  point,  is  free.  In  the  normal 
condition  it  protrudes  far  beyond  the  limits  of  the  closed  valves. 

Thus  every  one  of  the  organs  is  remarkable.  The  valve,  the  harpe,  tbe  uncus  (absent), 
the  scaphium,  the  penis,  all  present  something  unusual.  The  very  simplicity  of  the 
scaphium,  its  lack  of  teeth,  spines,  or  bristles,  seems  to  deny  the  “  reason  of  its  being.” 
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Papilio  Agaimemxon,  Linn.  (Plate  XXXI.  figs.  C-8.) 

Valve  small,  short,  rotunclo-triangular,  fringed  with  long  hairs,  not  very  dense.  There 
is  a  broad,  flat  shelf,  going  nearly  all  round,  except  at  the  base ;  this  shelf  is  beset  with 
stout  hut  short  hairs,  which  bend  over  the  inner  edge  ;  and  the  very  edge  itself  is  fringed 
with  short  stiff  bristles,  almost  like  spines. 

At  the  base  of  the  cavity  lies  the  harpe,  a  shallow  cup  of  chitine,  thickened  around 
the  edge,  and  slightly  free ;  on  its  dorsal  side  it  rises  into  a  tooth-like  lobe  of  thin  hut 
dark  brown  chitine,  of  rotundo-triangular  outline,  which  does  not  appear  to  be  serrated 
(PI.  XXXI.  fig.  6). 

The  circumference  of  the  abdominal  cavity  is  densely  set  with  projecting  hair-scales, 
which  in  particular  rise  from  the  summit  of  the  ultimate  segment  to  its  very  point,  and 
tlien,  arching  forward,  form  a  long  horizontal  thatch.  When  these  hairs  are  detached 
(as,  in  part,  at  fig.  7),  the  point,  ordinarily  the  uncus,  is  seen  to  be  short  and  slightly  bent 
upward,  and,  viewed  vertically  (as  at  fig.  8),  to  l^e  truncate,  and  even  very  slightly  bifid 
at  the  tip.  Below,  there  is  a  well-formed  but  very  small  scapkium,  with  no  armature  ; 
and  then  of  much  slenderness,  and  so  long  that  its  point  protrudes  from  between 

the  valves,  when  these  are  closed.  The  cliitinous  portion  is  downward,  ends  in  a  point  of 
great  tenuity,  and  forms  an  imperfect  tube  with  arching  edges  above,  within  which, 
prominent  near  the  tip,  is  a  pulpy  white  tissue.  The  sheath  of  laminm  descending  from 
the  scaphium  is  conspicuous  and  shaped  like  an  elegantly  pointed  leaf  on  each  side, 
united  below. 

Papilio  Eriteonius,  Cram.  (Plate  XXXI.  figs.  9-12.) 

Valve  of  an  outline  somewhat  trapezoidal,  with  the  angles  rounded,  the  terminal 
angle  produced,  sometimes  truncate,  and  ending  in  three  small  obtuse  lobes.  A  fringe 
of  hair-scales  beyond  the  margin  on  the  dorsal  side  only ;  the  floor  of  the  cavity, 
where  it  is  not  covered  by  the  harpe,  having  a  cloth-like  surface,  unusual. 

Nearly  allied,  as  this  Indian  butterfly  seems,  in  form  and  colouring  of  the  wings,  to  the 
African  P.  Vemolens,  there  is  no  resemblance  in  the  appearance  of  its  valve  (see  PI.  XXX. 
fig.  25).  Nor  is  there  any  more  in  its  harpe ;  for  this  organ  is  a  shallow  cup  of  chitine, 
quite  tilling  and  accurately  fitting  the  basal  half  (and  more)  of  the  valve-cavity,  having  its 
I  entral  edge  thickened,  and  the  dorsal  rising  into  a  tliin  cliitinous  wall,  of  considerable 
height,  the  summit  of  which  is  serrated  with  sharp  teeth  (PL  XXXI.  fig.  9).  When 
this  harpe  is  carefully  separated  from  the  lining-membrane  of  the  valve,  it  is  seen  to 
be  less  simple ;  for  the  elevated  dorsal  lobe  is  now  seen  to  consist  of  three  parallel 
laminoe,  ivhich  are  of  various  lengths  and  heights,  of  which  the  inmost  (also  the  tallest) 
alone  is  serrated. 

In  the  abdominal  apparatus  there  is  a  general  agreement  with  the  Mcrope  and 
Demoleus  pattern,  with  considerable  diversity  in  detail.  The  uncus  is  short,  little  curved, 
ending  in  a  broad  and  thick  spathulatc  point,  the  keel  deep,  the  rami  rapidly  receding, 
rising  above  the  level  of  the  summit,  and  forming  a  wide  triangular  arched  roof  to  the 
cavity.  The  scaphium  is  minute,  but  possesses  the  essential  features ;  the  “  double  tooth  ” 
on  each  side  is  well  marked  ;  the  frontal  keel,  however,  is  replaced  by  two  erect  fleshy 
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points.  The  penis  is  somewhat  thick,  moderately  long,  hlunt-pointed,  turgid,  the  white 
pulpy  tissue  copious. 

At  fig.  11  these  organs  are  represented  as  viewed  sidewise,  the  surfaces  having  been 
denuded  of  the  copious  scales  and  hair-scales,  and  both  the  valves  removed.  At  fig.  12  is 
shown  the  corneous  skeleton  of  these  regions.  By  one  of  those  fortunate  accidenis  of 
which  an  observant  scient  is  always  so  glad  to  avail  himself  (as  he  can  never  command 
them)  a  specimen  of  P.  Erithonius,  which  had  been  badly  infested  with  mould,  came  to 
pieces  in  my  hand,  and  the  terminal  segment  dropped  away  from  all  the  debris,  clean, 
just  as  I  have  sketched  it  at  fig.  11.  Ilere  I  saw  not  only  the  uncus  terminating  the  final 
segment,  and  the  scajjhium  attached  to  it  beneath,  but,  lower  down,  the  orifice  for 
the  extrusion  of  the  penis,  pierced  througli  the  middle  of  a  vertical  curtain  of  very 
thin  horny  chitine,  which  is  suspended  in  place,  by  attachments  on  each  side,  to  the 
lower  parts  of  the  dorsal  arch  of  the  eighth  (?)  segment,  as  well  as  by  two  perpendicular 
ligaments  below,  which  tie  it  fast,  the  one  to  the  middle  of  the  ventral  arch  of  the  ninth, 
the  other  (wider  and  thinner)  to  that  of  the  eighth  segment. 

Perhaps — since  I  have  never  met  with  any  thing  like  this  structure,  before  or  since — 
it  may  not  be  impertinent  to  add  that  I  have  not  exercised  my  imagination  upon  a 
])iece  of  integument  irregularly  pierced  and  fractured  ;  the  screens,  the  orifices,  and  their 
edges  were  quite  symmetrical  and  smooth,  exactly  as  I  have  represented  them  ;  and  this 
chitinous  curtain  is  still  in  my  possession,  in  excellent  preservation. 

Papilio  Anchisiades,  Esp.  (Plate  XXXI.  figs.  13-15.) 

Valve  nearly  parallel-sided,  bluntly  arched  at  the  tip  ;  margins  furnished,  more  or  less 
completely,  with  a  narrow  fringe  of  hair-scales.  The  cavity  is  abruptly  depressed  a  little 
way  within  the  margin  on  each  side.  Just  at  the  very  edge  of  the  descent,  on  the  dorsal 
side,  I  observed  in  one  specimen  twm  minute  black  teeth  curving  towards  the  cavity  ;  but 
of  these  I  could  find  no  trace  in  other  specimens. 

The  harpe  is  a  thin  concave  plate,  long,  narrow,  parallel-sided,  seated  within  the 
depression,  but  uot  reaching  either  of  its  margins.  It  can  be  easily  lifted  unbroken  and 
laid  on  a  slip  of  glass  ;  and  is  then  seen  to  have  a  continuous  floor  of  yellow  chitine, 
excessively  thin,  and  yet  apparently  of  two  surfaces,  since  the  unequal  contraction 
of  drying  has  raised  irregularly  ramifying,  thickened,  fine  lines,  meandering  like  rivers  on 
a  map  ;  w^hile  the  bounding  lines,  and  the  upper  part  of  the  arcli  produced  by  their 
meeting,  are  of  a  deep,  rich,  yellow-brown  hue,  gleaming  and  glittering  in  the  changing 
light,  like  cut  glass.  The  abrupt  termination  of  this  darker  part  of  the  arch,  within, 
conveys  the  idea  of  an  overhanging  edge  :  but  this  is  delusive  ;  for,  by  careful  mani¬ 
pulation  under  the  microscope,  I  proved  that  this  effect  is  produced  merely  by  increase 
of  density.  The  point  of  the  arch  is  a  long  taper  tooth  ;  and  three  or  four  teeth  on  each 
side  descend  along  the  outer  edges  of  the  arch.  Bat  the  minuter  details  of  number  and 
order  are  not  constant  in  different  examples.  The  dark  tooth-like  objects  which  I  have 
represented  within  tlie  point,  directed  inward,  are  not  true  teeth  projecting  from  the 
chitinous  surface  ;  for,  though  they  appeared  exactly  as  I  have  drawn,  yet  when  I  slowly 
and  carefully  tilted  the  object  under  the  microscoj^e,  so  as  to  obtain  changing  angles  of 
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vision,  there  was  no  Ijreak  of  the  light  reflected  from  the  shining  surface.  And  in  other 
examples  there  was  no  trace  of  them.  These  appearances,  therefore,  I  cannot  satisfac¬ 
torily  explain. 

The  uncus  is  curved  in  the  usual  arc  ;  it  is  thatched,  for  most  of  its  length,  udth 
coarse  shaggy  black  hair ;  the  extremity  forms  a  thick  rounded  spoon,  bent  abruptly 
downward  ;  the  keel  produced  by  the  vertical  rami  is  unusually  deep. 

The  scapMum  is  boat-shaped,  rather  shallow,  with  a  cleft  tip,  and  no  proper  keel,  the 
sides  are  full  and  round  ;  their  summits,  brown  with  longitudinal  chitinous  thickenings, 
have  no  trace  of  the  normal  “double  teeth,”  but  are  surmounted  with  ridges  of  long  stiff 
bristles. 

The  penis  is  of  moderate  dimensions  and  protrusion,  without  terminal  expansion. 

Papilio  CiiiLDnENyE,  Gray.  (Plate  XXXI.  figs.  16-18.) 

Valve  subtrigonal,  pointed,  nearly  equal-sided,  sparsely  fringed  with  hair-scales,  and  beset 
Avith  hairs,  pointing  inward  from  the  ventral  margin,  and  specially  crowded  near  the  tip. 

Ilarpe  nearly  coextensive  with  the  valve,  springing  from  the  entire  base,  and  forming 
a  concave  triangular  plate,  with  both  lateral  edges  thickened,  and  a  strong  ridge  running 
up  near  the  middle.  The  ventral  edge  rises  from  an  expanded  hollow  base,  like  the 
trunk  of  a  tree,  sending  off  near  its  middle  point  a  stout  sharp  erect  spine ;  at  its  end, 
Avhere  the  central  ridge  meets  it,  both  expand  into  a  sort  of  hollow  hand,  turned  up  and 
curved-over  ventrally,  having  five  short  fingers  of  glittering  black  chitine  on  half  of  its 
semicircular  edge,  the  rest  being  a  smooth  wall.  The  dorsal  edge  of  the  harpe  stands 
close  to  the  edge  of  the  valve,  from  Avhich  it  rises  into  a  thin  wall  of  considerable  height, 
leaning  inwards,  fringed  along  its  summit,  bearing  a  roAV  of  fine  hairs. 

The  chief  feature  remarkable  in  the  abdominal  organs  is  i\\Q penis,  which  is  rather  thick, 
and  so  long  as  to  protrude  beyond  the  closed  valves ;  its  hue  is  pale  chitine-yellow ;  its 
expanded  orifice  is  filled  with  the  white  pulpy  tissue,  which  swells  beyond  the  margins ; 
and  there  are,  on  the  column,  successive  marks,  which  are  repetitions  of  the  terminal 
outline.  (See  the  same  organs  in  Oini.  Haliphron,  p.  285,  supra ;  PI.  XXVI.  fig.  7.) 

Papilio  Sesostris,  Cram.  (Plate  XXXI.  fig.  19.) 

The  general  type  is  that  of  P.  Clilldrence ;  and  the  similarity  is  greater  (considering 
the  complexity  of  the  armature)  than  I  have  observed  in  any  two  forms  which  may 
be  considered  species,  or  even  marked  varieties.  Yet  there  are  numerous  diversities 
between  these  two. 

The  valve  is  of  a  different  outline,  parallel-sided  and  rounded,  instead  of  trigonal 
and  pointed ;  it  is  more  distinctly  fringed,  along  the  dorsal  margin  and  around  the 
end,  with  close-set  hair-scales. 

The  harpe,  while  of  the  same  pattern,  is  much  modified.  Its  ventral  edge  is  straight, 
the  solitary  spine  placed  nearer  the  base,  and  reduced  to  a  wart.  The  ridge  is  now  the 
principal  feature,  which  in  P.  Childrence  is  secondary ;  it  is  more  curved.  The  hand-like 
tip  is  similar  in  form ;  but  the  short  blunt  fingers,  curving  over  the  cavity,  are  replaced 
by  sharp  teeth,  curved  like  the  spines  of  a  rose,  nearly  in  the  plane  of  the  valve  (as 


CERTAIN  LEPIDOPTERA. 


317 


shown  in  outline  in  PI.  XXXI.  fig.  19).  The  wall-like  dorsal  plate  does  not  end 
abruptly,  hut  is  continued  all  round  the  extremity  of  the  valve,  and  even  far  down  the 
ventral  margin,  so  that  the  harpe  seems  to  he  quite  coextensive  with  the  valve.  Then, 
between  this  w^all  and  tlie  main  ridge,  there  is  a  secondary  ridge,  of  which  just  a 
trace  appears  in  P.  Childrence,  hut  which  is  here  conspicuous  ;  membranous  for  the  most 
of  its  length,  hut  supported,  near  the  part  where  it  curves  up  behind  the  “  liand,”  by  a 
leaning  “  strut,”  of  deep-brown  shining  chitine. 

These  are  differences  which  would  require  representation  on  a  much  increased  scale, 
to  make  them  very  appreciable  by  figures,  hut  which  are  striking  enough  on  careful 
examination . 

When  I  came  to  examine  the  abdominal  apparatus  in  P.  Sesostris,  I  at  once  found  a 
very  glaring  aberrance  from  P.  Gliildrence .  Por  there  was  not  a  trace  of  an  uncus,  the 
edge  of  the  upper  arch  of  the  eighth  segment  projecting  in  only  a  very  gentle  curve, 
beneath  which  the  arch  of  the  ninth  was  wholly  out  of  sight ;  the  mingled  long  bristles, 
black  and  crimson,  that  generally  project  as  a  tuft,  horizontally  between  the  valves, 
were  here  bent  down  vertically  into  the  cavity  ;  and,  behind  them,  a  very  minute  hook 
was  projected.  There  was,  moreover,  but  the  slightest  doubtful  trace  of  a  scaqhimn,  and 
only  when  I  threw  the  sunlight  far  into  the  abdomen.  The  penis,  in  size,  length  and 
direction,  agreed  fairly  with  that  of  Childre^ice,  but  no  wdiite  pulp  was  visible;  the 
whole  organ  was  of  an  uniform  deep  shining  brown ;  and  instead  of  expanding,  its 
thickness  gradually  diminished  to  the  tip. 

All  the  diversities  which  I  have  enumerated,  minute  individually  but  in  cumulation 
great,  seem  to  me  to  point  to  original  specific  distinction,  though  the  evidence  is  no 
incontrovertible. 

Papilio  Vertumnus,  Cram.  (Plate  XXXI.  figs.  20,  21.) 

Valve  and  harpe  agreeing  in  plan  with  those  of  P.  Vuryleon  (infra),  and  more  essentially 
with  those  of  P.  Sesostris  and  P.  Childrenas,  particularly  the  latter.  The  order  of 
resemblance  is — Childrence,  Sesostris,  Vertumnus,  Euryleon.  The  two  ridges,  enclosing 
a  triangular  area,  are  gone  in  the  latter  two,  and  the  harpe  is  a  chitinous  plate  of  about 
equal  width  throughout.  In  all,  there  is  the  high  and  broad  tooth  in  the  middle  of  the 
ventral  side,  followed,  in  the  latter  two,  by  smaller  teeth ;  the  terminal  hollow  “hand” 
of  P.  Childrence  is  best  represented  in  P.  Vertumnus,  where  the  form  is  similar  hut  wider, 
and  the  fringing  overcurving  teeth  are  eight. 

The  abdominal  organs  are  normal.  A  long  slender  well-curved  uncus ;  an  ordinary 
deep-keeled  scaphium,  with  horizontal  “  double  teeth  and  a  moderately  large  penis, 
with  expanded  orifice,  seated  far  back. 

Papilio  Lysander,  Cram.  (Plate  XXXI.  figs.  22-24.) 

Valve  semiovoid  ;  very  slightly  fringed ;  a  flat  shelf  within  the  ventral  margin. 

Harpe  a  broad  triangular  plate,  that  occupies  a  great  part  of  the  breadth  of  the  valve. 
From  an  ample  expanded  base,  by  which  it  was  attached  to  the  supporting  knob,  it  springs, 
tree-trunk-fashion,  with  wide  and  thick  ridges  of  glittering  chitine,  to  the  summit  of  the 
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valve,  narrowing  as  it  proceeds.  Here  another  wide  branch  is  united  to  it,  or  it  may  he 
considered  as  a  descending  piece,  since  it  has  no  affixed  base ;  it  skirts  the  dorsal  margin. 
The  union  of  the  two  pieces  seems  perfect,  though  the  substance  of  the  secondary  piece 
becomes  exceedingly  attenuate  there.  A  broad  space,  Avell  defined,  occupying  the  middle 
of  the  valve,  is  likewise  so  exceedingly  attenuate,  that  it  is  only  Avhen  Ave  lift  the  harpe 
out  of  the  valve,  that  Ave  perceive,  by  the  continuity  of  the  plate,  that  this  median  region 
is  chitinous  at  all.  The  extremity  of  this  compound  harpe  runs  to  a  sharp  point,  and 
is  notched  into  four  teeth,  of  which  the  tAVO  on  the  dorsal  side  are  double.  But  the 
arrangement  and  form  of  the  teeth  are  not  quite  constant. 

The  uncus  is  slender,  abruptly  bent  near  the  base,  thence  straight  hut  oblique,  to  the 
terminal  hook.  A  small  scaphium,  with  difficulty  recognizable,  Avas  (in  one  example) 
attached,  very  closely  appressed  to  its  inferior  surface,  through  its  length  ;  the  proper 
“  double  tooth  ”  on  each  side  was  represented  by  a  close-lying  horizontal  spine,  dark, 
polished.  But,  in  two  otlier  examples,  the  scaphium  aaus  Avholly  absent,  or  apparent  only 
as  a  minute  amorphous  rag  of  white  flesh  ;  aa  bile,  from  the  middle  of  the  uncus,  descended 
vertically  a  divaricating  fork  of  tAvo  spines,  organically  (as  it  seemed)  jointed  to  the  tAvo 
sides  of  the  uncus.  In  each  case  these  depending  spines  Avere  the  outer  margins  of  Amils 
of  pellucid  Avhite  flesh ;  and  in  one  case  they  inclosed  Avhite  matter,  Avhich  appeared 
identical  Avith  the  pulpy  substance  of  Avhich  I  have  already  spoken.  Eor  here,_  again, 
the  penis,  which  Avas  much  distended,  had  its  interior  filled,  to  OA'erflowing,  AAuth  the 
shining  Avhite  substance,  Avhich  not  only  occupied  its  wdiole  gaping  orifice,  hut  Avas  carried, 
as  a  great  hall,  upon  its  extremity. 

In  another  example  the  penis  was  very  large  (see  fig.  21),  diminishing  to  the  extremity, 
Avhicli  Avas  furnished  with  a  hooked,  slender  finger-point ;  the  outer  chitinous  integument 
Avas  split  through  all  the  length  of  the  organ  tliat  AA^as  visible ;  and  (Avhat  seemed  note- 
Avorthy)  laterally  and  asymmetrically;  so  that  a  Avide,  gaping  slit,  obliquely,  along  the 
side,  looked  as  if  the  integument  had  been  violently  burst  by  distension  Avithiu.  As  if 
to  confirm  this  conclusion,  the  tube  appeared  perfectly  empty ;  my  eye,  with  the  aid  of 
sunlight,  could  penetrate  through  the  hiant  cleft,  far  up  into  the  interior,  and  all  round ; 
but  could  not  detect  a  trace  of  Avhat  sometimes  is  so  prominent,  the  second  tissue  ;  no¬ 
thing  at  all,  but  the  thin,  transparent,  gall-yellow,  tubular  Avail  of  chitine. 

We  haA^e  surely  much  to  learn  yet  about  these  obscure  organs,  and  their  functions ! 

Papilio  Euryleon,  Hewits.  (A.  H.)  (Plate  XXXI.  figs.  25,  26.) 

Valve  nearly  semiovate,  narroAvly  fringed  ;  the  cavity  bounded  by  a  marginal  shelf, 
Avhich  runs  up  the  ventral  side,  and  a  little  way  round  the  extremity. 

The  harpe  has  much  resemblance  to  that  of  P.  Anchisiades.  It  is  a  rather  narrow, 
parallel-sided,  thin,  concave  plate,  both  sides  of  Avhich  are  bent  round  dorsally ;  and  the 
sharp  tooth-like  points,  Avhich  in  my  examples  were  seven  in  number,  are  almost  all  on 
the  ventral  edge,  extending  from  the  tip  about  balfAvay  doAvn.  All  are  overcurved,  hard, 
and  horny  ;  the  lowest  by  far  the  largest.  In  removing  the  A^alve  from  its  attachment, 
the  expanded  tissue  by  which  the  harpe  had  been  affixed  to  the  basal  knob,  occasionally 
so  conspicuous  at  the  bottom  of  the  abdominal  cavity,  came  aAvay  uninjured  ;  and  when 
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I  lifted  the  harpe  from  its  valve  with  a  scalpel,  this  hasal  expansion  still  came  away, 
as  represented  in  my  figures.  It  appeared  shrivelled,  thin,  and  memhranons  ;  hnt  a  short 
maceration  with  water  caused  this  tissue  to  swell  and  hccomc  plump  and  soft.  It  is,  I  pre¬ 
sume,  a  muscular  attachment  for  the  special  energetic  movement  of  the  prehensile  harpe. 
Maceration  produced  not  the  slightest  sensible  change  in  the  polished  chitine,  either  now 
or  any  other  occasion. 

Papilio  Ergeteles,  Gray.  (Plato  XXXI.  figs.  27,  28.) 

We  have  here  another  modification  of  the  P.  Anchisiades  pattern  of  harpe.  The  ventral 
side  runs  up  through  the  very  central  line  of  the  valve,  having  a  strong  tooth  projecting 
from  its  mid-wall,  and  three  teeth  at  its  extremity,  whence  a  slender  hranch  descends 
ventrally,  as  in  P.  Ltjsander.  Then,  also,  on  this  edge  of  the  valve,  as  in  the  same  species, 
accessory  pieces  stand  up  as  two  half-walls,  one  within  the  other,  of  dark  chitine. 

The  iinc'KS  and  scaphinm  are  both  normal ;  the  latter  specially  well  formed,  though 
small,  with  “  double  teeth.”  The/>e?22s,  large  and  uncouth,  much  as  in  Lysander. 

Papilio  Macedox,  Wall.  (Plate  XXXII.  figs.  1-3.) 

Valve  of  similar  outline  to  those  of  P.  Ulysses  and  P.  Arcturus,  yet  sufficiently  diverse 
in  other  respects.  It  is  scarcely  fringed,  except  very  thinly  along  the  ventral  edge ;  but 
the  whole  cavity-floor  is  studded  with  minute  pits,  from  each  of  which  springs  a  fine 
short  hair,  some  of  which  exceed  the  margin. 

The  harpe  is  quite  peculiar ;  at  the  first  sight  it  reminds  us  of  the  form  commou  in 
the  Ornithopterce,  the  arm  and  the  bent,  spine-studded  hand  ;  but,  when  detached,  and 
examined  separately,  as  shown  at  PI.  XXXII.  fig.  2,  the  armature  is  seen  to  be  different, 
and  even  yet  more  formidable.  If  I  may  repeat  the  comparison  to  a  hand,  the  five 
fingers,  of  glittering  black  chitine,  are  bent  over  the  palm ;  and  each  of  the  five  is 
notched,  all  down  its  front,  with  sharp  teeth,  of  which  the  uppermost  are  the  longest 
and  stoutest.  This  and  its  fellow  must  make  a  very  effective  pair  of  graspers  ! 

The  abdominal  organs  are  all  well  developed.  The  uncus  arches  nearly  to  a  semicircle, 
terminating  in  a  delicate  spathula.  The  scaphinm  is  definitely  separated  into  two  portions, 
the  upper,  altogether  of  a  rich  brown  hue,  apparently  chitinous,  which  bears  the  teeth, 
and  the  lower,  uniformly  pellucid  white.  This  latter  is  the  keel,  though  it  is  not  at  all 
produced.  The  former,  in  the  place  of  the  usual  “  double  tooth  ”  on  each  side,  has  but 
one,  erect,  acute,  recurved,  like  a  viper’s  fang  ;  but  the  termination  of  the  scaphinm  is  cut 
into  three  abnormal  teeth. 

VXiQ penis  is  very  long,  and  somewhat  slender,  ending  in  a  produced  finger-like  point,  and 
not  much  expanded.  It  bends  obliquely  downward,  protruding  so  far  as  to  reach,  if  it 
does  not  exceed,  the  limits  of  the  valves. 

The  harpe  was,  when  I  opened  the  valve,  much  choked  with  scales,  doubtless  from 
some  female. 

Another  example  agreed  very  closely  with  the  above,  save  that  the  teeth  of  the  scaphinm 
were  nearer  the  tip  ;  the  inner  edges  were  set  with  low  points,  each  surmounted  by  a 
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bristle  ;  and  the  secondary  tooth  was  represented  by  a  rounded  eminence,  on  which  there 
was  a  crest  of  stout  glittering  aristce. 

Papilto  Bromttjs,  Donb.  (Plate  XXXII.  figs.  4-6.) 

Valve  almost  circular,  margined,  at  the  ventral  edge  and  at  the  extremity,  by  dense 
fringes  of  coarse  hair-scales,  and,  along  the  dorsal  edge,  by  sparse  fine  long  hairs. 

Uarpe,  a  bold  triangular  hollow  plate  of  chitine  with  thick  edges,  springing  from  an 
expanded  base,  which  almost  fills  the  basal  portion  of  the  valve-cavity,  and  then,  rising 
erect,  throws  forward  a  broad  truncate  sharp  edge,  cut  into  four  great  teeth. 

Uncus  short,  triangular,  horizontal,  strongly  and  deeply  keeled.  Scaphmm  large  and 
conspicuous,  the  keel  bent  obliquely  downward,  the  “  double  teeth  ”  replaced  by  a  long 
and  high  crest  on  each  side,  having  several  points.  Uenis  of  excessive  length,  slender, 
wire-like,  bent  downwards,  and  conspicuously  protruding  between  the  bottoms  of  the 
valves,  in  situ  ;  extremity  shaped  like  a  horse-hoof. 

This  is  one  of  the  most  instructive  cases  that  I  have  met  with.  Having  examined  the 
South- African  1\  Nireus  in  three  examples,  and  found  no  difference  in  the  structure,  or 
arrangement,  or  relative  size,  of  the  parts,  in  the  three,  I  thought  of  the  West- African 
1\  Bi'omius.  The  two  are  so  much  alike,  in  every  apparent  feature,  as  to  warrant  the  con¬ 
clusion  that  they  are  but  “local  variants  ”  of  one  and  the  same  species.  But  lo!  here, 
in  these  hidden  organs  of  a  function  of  the  most  vital  importance  to  the  creature,  I  find 
with  amazement  a  radical  and  very  extensive  diversity. 

In  one  *  the  valve  is  trigonal,  in  the  other  cireular ;  in  one  the  harpe  is  a  long  spoon, 
studded  with  cone-points  ;  in  the  other  a  horse-head  with  four  teeth  ;  in  one  the  uncus  is 
long  and  of  extreme  tenuity,  in  the  other  short,  deep-keeled  ;  in  one  the  scaphium  bears 
a  pair  of  blunt  erect  pegs,  in  the  other  a  series  of  compressed  ridges ;  in  one  the  penis  is 
short,  elevated,  and  terminates  in  a  finger-point,  in  the  other  very  long,  depending, 
unarmed. 

Can  these  be  descended  from  a  common  parentage  ?  and  are  the  diversities  merely  the 
result  of  changes  in  the  climate,  soil,  and  food  produced  on  a  party  of  emigrants,  in  the 
course  of  many  generations  ?  Or  are  they  not,  rather,  powerful,  if  unexpected,  witnesses 
to  the  primal  diversity  of  Papilio  Nireus  and  Papilio  Promius,  as  distinct  creations  of 
the  Almighty  God  ? 

Papilio  Podalirius,  Linn.  (Plato  XXXII.  figs.  7-10.) 

The  valve  is  thin,  narrow,  sharp-pointed,  more  developed  on  tlie  dorsal  than  on  the 
ventral  side,  the  latter  remarkably  excavated  toward  the  base ;  the  fringe  of  hair-scales, 
moderate  at  other  parts  of  the  margin,  is  so  enlarged  around  the  excavation  that  the 
irregularity  of  outline  is  not  readily  noticed  (see  PI.  XXXII.  fig.  7). 

A  harpe,  having  a  base  as  broad  as  the  whole  base  of  the  valve,  narrows  at  about  the 
middle,  where  it  terminates  in  a  summit  of  dark  chitine,  shaped  somewhat  like  an  eagle’s 
head  and  beak,  looking  towards  the  ventral  side.  Prom  the  thinness  of  the  valve,  and 
from  the  readiness  with  which  the  harpe  comes  away,  the  latter  is  favourable  for 

*  See  p.  328,  infra. 


IN  CERTAIN  LEPIDOPTERA. 


321 


microscopic  examination  (sec  fig.  8).  It  is  now  perceived  to  l)c  a  broad  (joncave  plate, 
rising  into  somcwliat  thicker  walls  at  the  sides,  and  haviii"  an  elevated  thin  rid2:c  runnime 
up  in  the  midst.  The  “eagle’s  head  ”  is  very  sensibly  thickened,  and  abruptly,  so  as  to 
assume  the  semblance  of  a  twofold  wall  of  the  tissue ;  but  very  careful  manipulation 
has  convinced  me  that  tliis  appearance  is  illusory.  All  over  the  thinner  region  meander 
those  irregular  lines  which  I  have  noticed  before,  so  much  like  rivers  on  a  map,  and 
Avhich  I  suspect  arc  caused  by  the  shrivelling  of  the  investing  tissue  in  drying.  Besides 
these,  there  arc  a  few  scattered  bristles,  each  rising  from  a  minute  elevated  knob  or  bulb. 
The  very  edge  of  the  “eagle’s  head”  is  a  little  arched-over;  its  line  is  uneven,  but 
I  cannot  detect  any  serration  in  any  part. 

There  is  no  trace  of  an  uncus.  The  posterior  margin  of  the  upper  arch  of  the  eighth 
segment,  when  viewed  vertically  (as  at  fig.  *9),  is  nearly  straight,  or  follows  an  uniform 
slight  curve,  with  no  attempt  at  central  projection.  Immediately  beneath  its  middle 
is  seen  a  small  but  distinct  sca/pMuni,  with  the  “double  tooth”  strongly  developed  in  its 
principal  member,  black,  long,  nearly  straight,  horizontal,  reaching  to  the  extremity  of 
the  scaphium,  the  secondary  visible  only  as  a  low  shining  knob.  The  sides  of  the 
scaphium  are  rounded,  concave  exteriorly ;  and  a  very  distinct  thin  Avhite  keel  is  below. 

Dr.  Buchanan  White,  in  his  beautifully  illustrated  memoir,  has  given  a  vertical  figure 
of  what  he  considers  the  tegumen  of  P.  Poclalirius  (pi.  Ivi.  fig.  39  b),  Avhich,  in  his  text 
(p.  3G1),  he  says  is  “  almost  bilobed.”  But  I  venture  to  think  he  has  fallen  into  error 
here,  careful  lateral  examination  showing  that  this  structure  proceeds  from  beneath  the 
straight  edge  of  the  tegumen,  as  I  indicate  at  fig.  10.  It  is  certainly,  therefore,  the  sca¬ 
phium,  as  the  whole  details  prove. 

The  penis  consists  of  a  blade  of  glittering  black  chitine,  folded  longitudinally,  and 
ending  in  a  slender  finger-point,  Avith  a  knob  at  its  origin.  Thus  folded,  the  sheath  does 
not  half  contain  the  Avhite  pulpy  portion  that  runs  along  apparently  within  it,  and  at  the 
tip  expanded  beyond  the  finger.  Possibly  in  life  the  firm  ehitinous  sheath  is  semi¬ 
tubular,  and  takes  this  folded  form  by  drying.  It  sheds  some  light  on  the  curious  appear¬ 
ance  of  the  organ  in  P.  Codr  us  (infra). 

I  have  examined  minutely  tavo  examples  of  this  species,  and  find  no  appreciable  differ¬ 
ence  in  any  of  the  organs  observed. 

Papilio  Latreillii,  Don.  (Plate  XXXII.  fig.  11.) 

Valve  regular  in  outline,  OA'ate,  nearly  equal-sided,  pointed ;  the  exterior  clad  Avith  a 
dense  coat  of  close-set  scarlet  hair-scales,  Avhich  project,  in  an  even  thick  fringe,  beyond 
the  ventral  margin  throughout,  but  not  sensibly  on  the  dorsal  margin,  of  Avhich  a  few 
black  hairs  only  occupy  the  terminal  moiety.  Interiorly  it  is  deeply  and  evenly  hol- 
loAved  ;  along  the  midst  of  the  cavity  runs  an  irregular-shaped  harpe,  adherent  to  the 
liniii'i’-membrane  (though  readily  detached),  dilating  into  a  broad  blade  of  brown 
chitine,  serrated  Avith  minute  teeth  along  its  edge,  and  projecting  a  prominent  angle  at 
each  end.  This  blade  is  free,  and  stands  up  at  an  oblique  inclination  from  the  cavity. 

The  intravalvular  organs  I  have  examined  imperfectly,  and  only  in  situ.  The  uncus 
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appears  long,  slender,  and  circularly  arched,  much  as  in  F.  Femoleus;  the  scaphium 
large,  truncate,  unkeeled,  somewhat  as  in  F.  Home  ms. 

Papilio  Semperi,  Peld.  (Plate  XXXII.  figs.  12-11.) 

The  valve  is  moderately  large,  of  irregular  outline,  having  prominent  rounded  angles, 
and  a  sharp  projecting  tooth  at  tlic  summit.  Exteriorly  it  is  clothed  with  a  coat  of  short 
scales,  which  are  l)laclv  from  the  base  to  the  middle,  and  scarlet  thence  to  the  tip. 
Interiorly,  the  margins  are  exceeded  hy  a  broad  fringe  of  hair-scales,  Avhich  help  to  fill 
up,  and  so  conceal,  fhe  irregularities  of  the  outline. 

The  harpeis,  a  shining  chitinous  plate,  running  through  tlic  length  of  the  valve  mesially, 
projecting  two  broad  and  sharp  angular  points  at  the  extremity,  and  one  in  the  middle  of 
the  ventral  side.  PI.  XXXII.  fig.  12  shows  the  valve  with  the  harpe  in  situ  ;  hut  if  the 
liarpe  he  removed,  which  is  done  with  great  ease  and  j)erfectness,  and  viewed  almost 
along  the  plane  in  which  it  lay  in  the  valve,  its  form  is  very  different ;  for  the  terminal 
portion  curves  upward,  so  that  the  points  stand  upright,  and  enclose  a  great  semicircular 
area,  as  shown  at  fig.  13. 

The  uncus  presents  little  that  is  notable  :  it  is  nearly  straight,  with  the  point  sharp 
and  bent  down,  bill-hook  fashion ;  and  its  sca])hktm  is  rather  small,  and  destitute  of 
“  double  teeth.”  The  2)enis  is  of  extraordinary  dimensions,  the  triangular  dilatation  of  its 
extremity  being  enormously  developed.  At  fig.  I  I  are  presented  these  organs  in  situ,  as 
tliey  appear  viewed  from  the  right  side,  both  the  valves  having  been  removed. 

Papilio  Lycidas,  Cram.  (Plate  XXXII.  tigs.  15,  1C.) 

The  valve  is  trigonal,  short  and  wide,  the  margins  fringed  with  black  shining  hairs 
mostly  springing  from  within ;  tlic  interior  surface  dark  brown,  velvety,  nearly  flat  to  a 
considerable  distance  within  the  margins,  then  suddenly  sinking  to  a  deep  semicircular 
cavity.  Within  this  hollow  is  seated  a  short  harpe,  having  a  widely  expanded  base, 
sloping  away  to  the  ventral  side,  and  soon  rising  to  a  free  flat  column  of  dark-red  glit¬ 
tering  chitine,  which  is  produced  at  the  two  corners  into  long  sharp  spines.  Besides 
these,  there  are  two  minor  spines  from  the  slanting  dorsal  edge,  and  one  near  the  base  in 
the  ventral.  I  discern  no  trace  of  serration  in  any  part. 

The  abdominal  apparatus  seems  peculiar.  The  beautiful  clothing-scales,  velvet-black 
alternating  with  pale-yellow,  project  densely  from  the  segment  around  the  cavity,  when 
a  valve  is  removed,  so  as  greatly  to  conceal  the  interior.  My  cabinet  possesses  hut  a 
single  example  of  the  species,  which  is  both  beautiful  and  rare ;  and  this  I  was  reluctant 
to  destroy,  contenting  myself  with  close  and  long-continued  study  of  such  organs 
in  situ  as  a  powerful  hand-lens  could  resolve.  Conspicuous  is  a  slender  well-formed 
scaphium,  projecting  horizontally,  of  a  shining  brown  hue,  with  the  “  double  teeth  ”  small 
and  low,  hut  duly  developed.  At  first  there  seemed  no  trace  of  an  uncus ;  hut  at  length 
I  found  it  very  far  hack,  under  the  thatching  roof-scales,  small  and  short,  sloping 
downward  from  its  origin,  and  presently  bent  with  an  abrupt  angle  to  a  quite  vertical 
line,  or  even  a  trifle  Avithin  the  vertical.  Its  form  and  direction,  as  ivell  as  I  could 
see  it,  are  much  as  in  F.  Hector.  The  uncus,  then,  it  is  evident,  can  here  present  no 
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antagonism  to  the  projecting  spines  of  the  harpe.  These  points,  in  the  closed  condition  of 
the  valves,  meet  at  the  very  tip  of  the  scaphium  ;  yet  the  scaphial  teeth,  which  in  some 
species  are  long  and  formidable  spines,  are  here  minute  and  apparently  useless. 

To  complete  the  series  of  anomalies,  I  could  find  no  trace  of  a  penis.  By  so  holding 
the  abdomen  that  the  nearly  level  sun’s  rays  shone  into  the  cavity,  I  once  or  twice 
detected  a  glittering  point  very  far  within  ;  whether  this  was  a  penis,  or  whether  the  organ 
had  been  accidentally  lost  in  my  preparatory  manipulation  of  the  specimen,  I  dare  not  say. 

Papilio  Doubledayi,  Wall.  (Plate  XXXII.  figs.  17,  18.) 

Valve  having  the  outline  of  a  tall  cone,  edged  by  a  very  broad  fringe  of  close-set  hair- 
scales — yellow  at  their  bases,  and  becoming  pale  scarlet  at  their  tips — -which  are  con¬ 
tinued  from  the  exterior  surface. 

The  harpe  is  commensurate  with  the  valve  itself,  from  which  I  am  not  able  to 
separate  it.  The  extremity  is  double,  the  dorsal  point  continuing  the  general  plane  ;  the 
ventral  really  much  longer,  though  not  apparently,  because  it  bends  upward  in  the  line 
of  vision ;  it  is  fringed  with  tine  short  diverging  hairs,  proper  to  its  point  (i.  e.  not 
continuous  with  the  exterior  clothing).  The  dorsal  edge  also  bends  up,  and  becomes 
semi-erect ;  its  outline  is  so  cut  that,  in  the  middle,  it  forms  a  sharp  tooth,  pointing 
backward.  Except  this,  I  find  no  serrations  in  any  part  of  the  structure.  The  pre¬ 
hensile  function  seems  to  he  limited  to  the  upcurved  dorsal  point,  and  to  he  feeble. 

The  uncus  and  its  accompaniments  are  exactly  as  in  P.  Rhodifer  (infra),  even  to  the 
protrusion  of  the  penis,  with  the  single  exception  that  the  scaplimm  is  here  deeply 
keeled,  whereas  the  keel  seems  totally  absorbed  in  P.  Rhodifer. 

I  subsequently  examined  another  example,  in  which  the  penis  was  exactly  as  in 
P.  Rhodifer,  except  that  the  finger-point  was  not  so  produced,  and  the  lower  lip-like  lobe 
was  rounded  and  of  a  deep  red  hue ;  hut  the  extruded  bladder  described  there  was  here 
a  perfect  little  globe  of  translucent  yellow  substance,  projecting  like  a  bubble  from  the 
expanding  lip. 

A  third  example  had  the  tip  of  the  very  same  form,  but  without  a  trace  of  the  vesicle, 
the  hollows  of  the  bifid  extremity  white  and  shining. 

Papilio  Bhodiper,  Moore.  (A.  D.)  (Plate  XXXII.  figs.  19-21.) 

In  the  valve  of  this  Andaman  representative  of  the  Coon  group  there  is  a  marked 
generic  resemblance  to  that  of  P.  Rouhle^layi,  together  with  ample  specific  difference. 
The  description  of  the  valve  of  Douhledayi  will  well  suit  this  of  Rhodifer,  save  that 
the  fringe,  which  is  even  broader,  is  of  a  purer  scarlet  hue,  and  the  outline  is  still  more 
disguised  by  the  dorsal  projections. 

The  harpe  is  again  commensurate  with  the  valve,  and  inseparable  from  it  by  mecha¬ 
nical  lifting  ;  though,  as  in  Bouhledayi,  the  brilliant  glittering  polish  of  the  entire  surface, 
which  distinguishes  the  harpe  proper  from  the  dull  lining-membrane  of  the  cavity,  shows 
in  each  case  that  it  is  organically  distinct  from  tlie  valve.  Here  the  extremity  is  treble ; 
the  dorsal  point,  much  larger,  and  directed  much  more  laterally,  than  in  Bouhledayi, 
stands  erect ;  while  the  ventral  division  sends  off  from  its  surface,  a  little  below  its  tip, 
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an  adventitions  lamina,  of  conical  outline,  which  a*lso  stands  up  in  the  line  of  vision,  and 
doubtless  coustitntes  an  auxiliary  prchcnsor.  All  the  three  points  are  thickly  beset  with 
fine  hairs,  which  make  the  resolution  of  their  form  difficult,  and,  one  would  think,  must 
interfere  with  their  prehensile  effectiveness.  There  is  no  secondary  tooth  on  the  dorsal 
edge,  Avhich  curves  inward  in  a  deep  semicircular  sweep  to  the  liroad  expanded  base. 

The  'iiticvs  is  very  long,  and  of  excessive  slenderness,  almost  quite  straight,  its  ex¬ 
tremity  accurately  reaching  the  point  where  the  dorsal  elevations  of  the  two  harpes  meet 
and  touch  each  other.  The  scaxtliimn  is  very  small  and  shallow;  its  “double  teeth” 
conspicuous  as  a  great  spine  on  each  side,  having  a  doAvnward  curve.  The  most  remark¬ 
able  feature  is  i\\(i  penis,  which,  like  the  uncus,  is  of  extraordinary  length  and  slender¬ 
ness,  resembling  an  attenuated,  highly  polished,  black  wire,  nearly  straight,  proceeding 
from  its  conical  investment  almost  directly  downwards,  and  actually  protruding  hetween 
the  valves  helow  to  the  distance  of  an  eighth  of  an  inch ;  so  that  the  insect  could  be 
easily  handled  and  turned  about  by  it,  as  if  it  were  an  inserted  pin.  The  extremity  of 
this  organ  is  produced  above  [stmcturally  above,  though  actually  beneath,  because  its 
position  is  reversed)  into  a  finger-point,  which  is  abnormally  long  and  acute ;  while 
below  it  forms  a  wide,  somewhat  tumid,  trumpet-lip,  of  exeeedingly  attenuate  trans¬ 
parent  yellow  chitine(?).  So  far  the  appearance  has  been  ])aralleled  in  many  other  ex¬ 
amples  of  the  organ  ;  but  what  follows  is  more  remarkable.  Trom  out  of  the  trumpet-like 
orifice  proceeded  what  seemed  a  blown  Ijladder,  wider  than  the  orifice  itself,  as  if  it  had 
expanded  as  it  issued,  not  quite  globular,  of  a  substance  resembling  that  of  the  lip,  but 
still  more  delicately  thin,  which,  however,  had  dried  in  form  and  in  place.  It  had  all 
the  appearance  of  an  integral  orgauic  tissue — not  of  an  excretion. 

Papilio  AechesilatjS,  Peld.  (Plate  XXXII.  figs.  22-24.) 

Valve  rotundo-triaugular ;  the  extremity  very  obtuse,  hut  fringed  with  graduated  hair- 
scales  projecting  into  a  long  and  sharp  point ;  the  other  margins  only  minutely  fringed. 
The  middle  of  the  cavity  is  occupied  l)y  a  large  liarpe,  crescentic  when  viewed  vertically 
to  the  plane  of  the  valve ;  the  cusps,  which  point  ventrally,  are  raised  considerably  from 
the  floor  ;  the  one  next  the  base  pointed,  the  other  obliquely  truncate.  Eoth  the  points, 
and  the  interior  curvature,  as  Avell  as  a  ridge  that  takes  a  parallel  curve,  are  serrated 
with  sharp  teeth. 

The  nnens  is  horizontal  in  its  total  direction,  hut  has  a  double  sigmoid  curve ;  and  its 
extremity,  which  is  suddenly  bent  downward,  is  trifid,  Avith  blunt  points.  The  scaphium 
is  small,  and  so  closelv  adherent  to  the  uncus  that  the  boundaries  can  scarcelv  he  dis- 
cerned.  I  detect  no  trace  of  the  “  double  teeth.”  The  penis  presents  nothing  specially 
notable  :  it  is  small,  fingered,  and  retreating. 

Papilio  Zalmoxis,  Ilewits.  (Plate  XXXII.  figs.  25-28.) 

Valve  large,  trigonal,  with  rounded  angles,  nearly  equal-sided.  Exterior  densely 
clothed  with  shaggy  fur  of  hair-scales,  which  project  from  all  the  free  margins,  forming 
a]i  even,  wide,  bnfi'  fringe  to  the  interior  side,  ivliich  is  deeply  concave,  almost  hemisphe- 
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rical.  Prom  tlic  dorsal  margin  rises  a  wall-likc  ridge  of  sliaggy  surface  and  summit, 
whicli  inclines  towards  the  concavity,  curves  around  the  point,  aud  then  ceases.  Prom  a 
broad  conical  eminence  at  the  base  (the  attachment  to  the  basal  knob)  rises  the  harpe, 
a  ]hate  of  chitine  nearly  tilling  the  concave  floor,  its  ventral  edge  elevated  into  a  ridge, 
which  curves  in  a  semicircle  to  the  dorsal  wall ;  the  middle  of  this  ridge  is  lengthened 
into  a  long  polished  black  curved  spine,  broad  at  its  foot,  becoming  slender  towards  its 
tip,  which  projects  over  the  fringe  of  scales,  just  reaching  its  extremity.  At  first  sight 
the  point  of  this  spine  appears  sim})le  ;  but  higher  magnifying  power  shows  that  the 
extreme  point  is  flattened,  and  cut  into  four  very  minute  transverse  teeth,  of  which  one 
is  longer  and  larger  than  the  rest. 

The  uncus  is  reduced  to  a  small  horizontal  projection  of  the  tegumen,  bluntly  pointed, 
of  polished  brown  chitine,  the  lateral  rami  rising  considerably  aliove  the  level  of  its 
median  ridge,  the  midst  of  which  is  studded  with  liair  arching  outwards.  Depending 
from  it  is  a  sufficiently  ample  scapliiiim,  of  which  the  two  sides  slope  downward  aud  out¬ 
ward,  and  the  keel  descends  from  the  angle.  No  distinct  “  double  teeth  ”  are  developed. 
The  colour  of  this  organ,  usually  white,  was,  in  two  examples  examined,  of  a  dull  lilackish 
brown  ;  and  the  surface  was  shrivelled  and  corrugated,  not  symmetrically,  aud  not  alike  in 
the  two  examples.  The  penis  is  long  and  slender,  slightly  enlarged  at  the  tip,  black, 
polished ;  in  one  example  it  reached  almost  the  edge  of  the  valve-fringes  when  closed. 

Papilio  Policexes,  Cram.  (Plate  XXXIII.  tig.  1.) 

The  valve  is  one  of  the  most  aberrant  that  I  liave  seeu.  It  is  parallel-sided,  the  end  a 
segment  of  a  circle  with  a  projecting  point ;  exteriorly  it  is  very  densely  clad  with  long- 
scales  and  hairs,  the  dorsal  half  black,  the  ventral  white,  the  colours  abruptly  divided. 
The  interior  aspect  is  affected  by  this  clothing ;  all  up  the  ventral  side  the  white  furry 
coat  forms  a  projecting  back-ground  to  the  valve,  increasing  around  the  extremity,  till  it 
becomes  nearly  half  as  long  as  the  valve  itself.  But  up  the  dorsal  side  the  outline  is 
quite  lost  in  close  black  hair,  which,  at  this  quarter  of  the  end,  becomes  suddenly  a  thick 
tuft  longer  than  the  valve. 

The  harpe  is  very  complex,  and  hard  to  define,  harder  still  to  describe  in  words.  Near 
the  tip  there  are  three  transverse  rows  of  strong  teeth : — first,  one  tooth  at  the  very 
edge,  making  the  point,  and  another  at  its  dorsal  side;  below  a  ridge  runs  across, 
bearing  six  stout  and  prominent  teeth ;  and  below  this,  from  the  dorsal  margin,  arches 
out  a  thick  arm  bearing  a  sort  of  open  baud  or  curved  claw,  of  four  fingers.  All  of  these 
stand  up  from  the  cavity,  and  project  inward.  Each  ridge,  moreover,  sends  down  one  or 
more  longitudinal  ridges,  more  or  less  jutting  into  points.  The  whole  constitutes  a  very 
elaborate  prehensile  instrument,  quite  unique,  so  far  as  I  have  seen. 

The  uncus  is  also  abnormal.  It  is  very  short,  broad,  rounded  at  the  tip,  with  slight 
curvature,  of  pale  yellow  chitine.  I  could  not  detect  any  sign  of  the  scaphium ;  but  my 
observation  was  unsatisfactory. 

Papilio  Ucalegox,  Hew.  (A.  D.)  (Plate  XXXIII.  figs.  2,  3.) 

Valve  very  small,  parallel-sided ;  the  extremity  round,  with  a  regular  wart-like  pro- 
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jection  at  the  tip,  which  is  darker  and  seems  firmer  and  denser  than  the  substance  of  the 
valve,  as  if  it  partook  of  the  nature  of  a  prehensor.  The  dorsal  margin  is  fringed  hy 
very  long  projecting  hairs ;  and  the  interior  cavity  is  thickly  beset  with  fine  shining 
pale  hairs,  in  irregular  groups,  which  spring  from  various  points,  and  make  it  difhcult 
to  see  the  outline  of  the  parts.  In  the  delineation,  I  have  omitted  most  of  these  tufts  of 
hair,  as  otherwise  nothing  could  he  represented.  The  harpe  is  complex,  hirst,  from  the 
dorsal  margin,  a  little  below  the  projecting  terminal  wart,  rises,  almost  erect,  a  stout 
black  polished  spine;  then,  furtlier  down  the  same  margin,  hut  a  little  within,  is  a 
similar  smaller  spine  of  clear  yellow  chitine.  Prom  a  base  occupying  the  whole  width 
of  the  valve,  proceeds  along  the  middle  of  the  cavity  an  irregularly  curving,  stout,  thick 
rod,  whence,  beyond  the  middle,  springs  an  erect,  black,  polished  spine ;  the  rod  tlien 
expands,  and  terminates  in  a  free  claw  of  two  pincers,  notched  along  their  opposing 
edges. 

The  whole  anal  region  is  protected  and  concealed  by  a  wide  canopy  of  long,  pro¬ 
jecting,  parallel  scale-hairs,  over  all,  which  reaches  far  beyond  the  fringes  of  the  valves. 
These  proceed  from  the  dorsal  arch  of  the  eighth  segment ;  and  other  long  scales  proceed 
from  the  sides  of  the  same.  When  these  are  all  removed,  we  sec  a  moderately  long 
uncus,  very  slender,  acute,  nearly  straight,  and  horizontal.  Below  it  is  the  scapliium, 
dark  hut  translucent,  shining  yellow,  shallow,  and  narrow  hut  long,  the  “  double 
teeth”  discernible  only  as  a  slight  thickening. 

The  penis  is  very  long,  narrow,  pointed,  in  contact  with  the  lower  surface  of  the 
scaphium,  beyond  whose  extremity  it  protrudes. 

This  and  the  preceding,  both  African  species,  have,  in  their  irregular  and  complex 
armature,  much  in  common,  with  ample  diversity. 

Papilio  Agesilaus,  Boisd.  (A.  B.)  (Plate  XXXIII.  figs.  4-G.) 

Valve  externally  thickly  clothed  with  scales,  half  white,  half  black,  the  colours  abruptly 
divided.  Along  the  ventral  margin,  around  the  extremity,  and  nearly  halfway  down 
the  dorsal  side,  a  close  fringe  of  long  black  hairs  extends,  springing  from  the  very  edge. 
This  considerably  augments  the  apparent  area.  The  cavity  is  almost  wholly  occupied 
by  a  large  and  very  elaborate  Iw.rpe,  whose  structure  I  do  not  quite  understand ;  for 
though  it  can  be  separated  for  examination,  the  process  inevitably  distorts  the  parts, 
and  alters  their  relation  to  each  other.  There  seems  to  he  a  great  arching  ridge  of  dark 
chitine,  right  across  the  middle,  ending  in  a  great  erect  double  claw,  near  the  ventral 
margin ;  more  or  less  structurally  connected  with  this,  by  the  chitinous  base,  rise  two 
other  erect  pieces,  the  three  standing  triangularly,  and  bending  toward  each  other. 
Prom  the  arching  ridge  extends  a  (comparatively)  great  spoon-like  plate,  nearly  filling 
the  terminal  moiety  of  the  valve,  its  ventral  edge,  running  about  parallel  Avith  the 
ventral  edge  of  the  valve,  of  denser  and  darker  chitine  than  the  rest,  cut  into  close 
minute  saAV-tceth.  This  saw-like  edge  stands,  throughout,  free  above  the  level  of  the 
A"alve-floor. 

An  examination  of  the  left  valve  in  some  measure  cleared  the  difficulty — at  least  so 
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far  as  to  show  tliat  what  I  liave  called  the  spoon-lihe  plate  is  not,  as  looked  at,  concave, 
hut  convex,  the  outside  of  a  hollow  cone  or  helmet. 

The  tegumen,  in  situ,  is  concealed  under  the  seventh  segment,  even  when  this  has 
been  considerably  denuded ;  the  uncus,  however,  protrudes,  hut  much  disguised.  Tor 
it  is  almost  straight,  projecting  horizontally,  with  a  slight  sigmoid  curve,  and  having 
for  its  termination,  instead  of  the  usual  spathulate  point,  three  short,  slightly  divergent 
fingers.  Beneath  this  representative  of  the  uncus  there  is  the  long  narrow  scajiliiiim, 
with  shallow  keel ;  hut,  from  the  close  contiguity  of  the  parts,  and  their  minuteness,  I 
could  not  he  quite  certain  of  the  presence  of  the  “  double  teeth,”  though  once  or  twice 
I  thought  I  discerned  them. 

If  we  compare  this  fine  American  hutterfiy  with  the  still  finer,  closely  related  P.  Arclie- 
silaiis  of  Beider  (p.  321  supA),  we  find  almost  identity  in  the  form  of  the  uncus,  hut 
great  divergence  in  the  forms  of  the  valve  and  the  harpe. 

Papilio  Parmatus,  Gray.  (A.  D.)  (Plate  XXXIII.  fig.  7.) 

This  Australian  cousin  of  the  preceding  species  has  a  valve  and  a  harpe  equally  com¬ 
plex,  and  equally  hard  to  demonstrate  ;  while  the  details  of  the  armature  seem  altogether 
its  own. 

The  mlve  is  unusually  small ;  and  the  presence  of  many  irregular  tufts  of  close  long 
hairs,  in  unwonted  places,  greatly  conceals  and  disguises  the  structure. 

The  harpe  is,  as  I  have  said,  very  complicated,  composed  of  many  pieces,  whose  forms 
and  positions  and  directions  seem  to  have  no  intelligible  relation  to  each  other,  or  to 
the  common  object.  There  appears  to  run  around  the  terminal  portion  of  the  valve  a 
slender  chitinous  framework,  which  has  two,  if  not  three,  projections  parallel  to  each 
other,  one  much  slenderer  and  longer  than  the  other,  forming  a  free  arch.  Down  the 
dorsal  side  is  a  thin  wall,  rising  in  the  middle  into  a  tall,  thin,  erect,  curved  tooth, 
directed  backwards.  On  the  ventral  side  a  ridge  runs,  within  which,  near  the  middle, 
is  a  semiglobular  plate  of  deep-brown  chitine,  having  two  tall  erect  incurved  faces, 
the  inner  forming  a  simple  broad  tooth,  the  outer  and  opposite  cut  into  many  acute 
serratures. 

The  abdominal  apparatus,  so  far  as  I  have  been  able  to  resolve  it,  seems  to  consist 
of  a  very  small  and  compact  scaphium,  with  the  ^mc^ls  (ill-defined)  lying  close  upon  it, 
and  a  penis  moderately  produced,  reversed,  terminating  in  a  swollen  extremity  and  a 
curved  finger-point. 

These  very  elegant  butterflies  appear  emphatically  and  characteristically  PapiUones ; 
yet,  in  their  prehensile  armature,  they  show  a  manifest  approach  to  those  extra-Papi- 
lionidan  families  in  which  the  valve  and  harpe  are  united  to  form  a  single  complex 
prehensor. 

Papilio  Codrus,  Cram.  (Plate  XXXIII.  figs.  8-12.) 

Valve  parallel-sided,  circular-ended,  fringed  with  very  long,  badger-grey,  shining 
hairs.  A  broad  shelf  runs  obliquely  across  the  end,  and  narrows  down  the  sides.  Near 
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tlic  median  line  of  tlie  cavity,  from  a  base  that  spreads  like  the  base  of  a  tree- 
trunk,  runs  up  a  narrow  harpe,  nearly  to  the  arch,  and  then  bends  over  towards  the 
dorsal  margin.  It  consists,  on  the  ventral  side,  of  three  parallel  laminae,  divided  by 
deep  sulci,  hut  united  beneath,  where  the  wdiole  is  in  union  with  the  lining-mem¬ 
brane.  Of  these  lamiuEe,  the  one  next  the  ventral  margin  rises,  abruptly,  near  its 
middle,  to  a  higher  level  than  the  others,  which  it  maintains.  All  three  have  the  free 
edges  cut  into  saw-teeth,  on  the  ventral  coarsely,  on  the  others  finely. 

The  abdominal  apparatus  is  very  abnormal.  I  cannot  find  any  trace  of  an  uncus,  nor 
of  a  scaphium — unless,  indeed,  a  minute  rounded  projection  clothed  with  white  hairs, 
in  the  usual  place  of  these  organs,  represents  either  or  both  of  them.  Then,  i\\Q  penis 
appears  to  be  double  or  even  treble ;  for  after  I  had  removed,  for  examination,  one 
organ,  which  corresponded,  in  position  and  form,  to  the  penis*,  there  remained  another 
which  had  been  lieside  it ;  and  this  consisted  of  two  parts — a  hard  chitinous  thin  blade 
which  terminated  in  a  slender  spine,  and  a  membranous  investiture  which  ran  up  its  side 
half  embracing  it,  separating  near  the  tip,  and  forming  a  thin  yellow  finger-like  k)be. 

All  these  organs,  however,  need  fuller  examination.  The  termination  of  the  abdomen 
is  profusely  studded  with  long  crowded  grey  hairs,  under  which  they  are  almost  hopelessly 
concealed ;  they  are,  moreover,  very  minute.  The  specimen  examined  was  the  only 
example  of  the  species  in  my  cabinet.  I  have  represented  what  I  saw  ;  but  I  am  not  satis¬ 
fied.  The  species  is  manifestly  very  anomalous. 

Papilio  Nireus,  Linn.  (A.  D.)  (Plate  XXXIII.  figs.  13-lG.) 

Valve  approaching  a  trigonal  form;  scales  of  exterior  slightly  fringing  the  edge. 
Cavit}^  moderately  deep ;  a  fringe  of  long  hairs  springs  from  the  whole  length  of  the 
dorsal  margin,  and  arches  over  the  interior. 

Harpe  a  flattened  rod  or  narrow  plate,  perhaps  hollow,  springing  from  an  expanding 
base,  and  following  the  middle  of  the  floor  to  the  extremity,  where  it  becomes  spathulate 
(PI.  XXXIII.  fig.  13).  It  is  with  ease  removed  entirely  from  the  valve,  when  we 
see  that  the  spoon-like  tip,  ivhich  is  sometimes  flat,  sometimes  hollowed,  is  studded  with 
short  stout  spines,  closely  set  over  its  surface  (fig.  15),  and  that  the  dilated  base  rises 
into  two  or  three  conical  eminences,  one  of  which  is  cut  into  saAV-tceth.  along  its  dorsal 
edge  (fig.  14). 

The  uncus  is  an  exceedingly  slender  spine  Avith  a  finc-draAvn  point,  projecting  nearh^ 
horizontally,  Avith  the  slightest  possible  curve  dowiiAvard.  It  is  keeled  to  about  mid¬ 
length.  The  scaphium  is  much  more  conspicuous,  bent  obliquely  doAviiAvard,  AA'ith  two 
stout,  blunt,  erect,  chitinous  processes,  Avliich  appear  to  represent  the  normal  ‘‘  double 
teeth.”  T\\q  penis  has  a  long  finger  at  its  upper  extremity.  In  situ,  all  these  parts  arc 
concealed  by  the  coarse  shaggy  coat  of  scales  Avith  Avhich  the  abdominal  segments  are 
clad  f. 

*  I  regret  that  I  can  say  uo  more  than  this ;  but,  when  I  had  laid  this  organ  on  a  glass  slide  for  examination, 
a  draught  of  air  carried  it  away,  and  I  could  not  find  it  again. 

t  See  remarks  on  P.  Bromins,  at  page  320,  supra. 
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Papilio  Dipiiilus,  Esp.  (Plate  XXXIII.  figs.  17-20.) 

(1.  The  larger  race,  figured  by  Esper,  Aus.  Sch.  tab.  xl.) 

The  genitalia  are  developed  under  peculiar  conditions  here.  Looking  at  the  d  ,  we  see 
at  first  no  appearance  of  the  usual  valves,  and  the  whole  aspect  is  abnormal.  The  eighth 
segment  does  not  protrude  from  under  the  seventh,  hut  sends  out,  just  at  the  edge  of  the 
latter,  a  dense  arching  thatch  of  long,  horizontal,  scarlet  hair-scales  (see  PI.  XXXIII. 
fig.  20),  under  which  the  genital  organs  are  widely  exposed,  much  as  in  Eunjem  and 
Eiiryades. 

The  valves  must  be  searched  for,  and  then  will  not  be  easily  recognized.  Each  is  very 
small,  not  more  than  ’05  inch  in  total  length,  not  clad  with  scales  externally ;  indeed,  I 
think  it  would  be  correct  to  say,  there  is  no  valve  at  all,  but  only  a  naked  harpe  of  valve- 
shape.  Its  outline  is  that  of  a  hand-bell ;  the  margins  are  thickened,  and  united  at  the 
summit  into  a  rounded  knob  (=the  handle  of  the  bell),  which  is  beset  with  minute  curved 
spines,  and  bends-over  towards  the  dorsal  side  *. 

The  uncus  is  a  nearly  straight  wide  process,  semitubiform,  the  extremity  truncate,  but 
cut  into  seven  obtuse  teeth.  The  scaphium  is  seen  beneath,  narrow,  short,  with  only  a 
suggestion  of  the  usual  “  double  teeth.”  penis  is  more  normal,  wiry,  polished,  acute, 
projecting  beyond  the  surrounding  organs,  slightly  above  the  horizontal. 

(2.  The  small  race.) 

I  received  a  variety  from  Malacca,  much  smaller  and  more  elegant  than  the  Java  type 
as  figured  by  Esper,  pi.  xl.,  and  by  Cramer,  pi.  cxxxviii. ;  the  wings  longer  and  narrower 
in  proportion,  the  colours  much  brighter,  and  the  Avhite  spot  of  the  macular  band  in  the 
hind  wings  longer  and  narrower,  with  other  slight  differences.  In  this,  the  bell-shaped 
valveless  harpe  is  exactly  as  in  the  larger  form,  and  is  of  the  very  same  dimensions. 

The  uncus  appears  in  this  variety  somewhat  more  truncate,  shorter  and  less  cut  into 
points,  so  far  as  I  have  been  able  to  examine  it ;  the  scaphium  more  keeled,  and  the 
other  accessories  the  same.  There  is  a  pair  of  organs  forming  the  floor  of  the  anal  cavity, 
with  prominent  points,  the  edges  beset  with  long  hairs,  Avhich  I  at  first  thought  might 
possibly  represent  the  ordinary  valves  ;  but  so  shallow  that  the  harpes  are  separate  from, 
and  project  above,  them.  But  these  are  possibly  the  pair  of  strong  angular  projections  to 
which  the  expanded  bases  of  the  harpes  are  usually  attached.  Their  high  position  here 
agrees  with  the  position  of  the  harpes,  and  confirms  my  conclusion  of  their  nature. 

Papilio  Polydorus,  Linn.  (Plate  XXXIII.  figs.  21-23.) 

There  is  much  resemblance  between  the  terminal  region  of  the  body  in  this  species 
and  that  in  P.  Diphilus,  as  might  be  anticipated ;  but  the  structure  is  here  even  more 
aberrant.  The  horizontally  projecting  thatch  of  scarlet  hairs  is  still  more  copious, 
descending  much  further  on  each  side,  and  even  continning,  in  coarser  form  and  more 
irregular  arrangement  to  the  bottom.  Thus,  though  the  shining  black  genitalia  can  be 
seen,  nothing  can  be  defined  till  this  shaggy  thatch  is  removed ;  which  is  accordingly 
done  in  my  sketch  of  the  parts  in  situ  (PI.  XXXIII.  fig.  21.)  Probably  the  protecting 

*  Compare  it  with  fig.  15  of  Nireus. 
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office  of  the  ordinary  valves  is  to  some  extent  supplied  by  this  thatching,  the  valves 
being  almost  aborted. 

Tlie  uncus  is  here  a  stout,  short,  bifurcate  process,  the  two  points  not  quite  equal 
inter  se,  acute,  notched  below.  They  arc  followed  by  a  couple  of  pear-shaped  organs, 
of  highly  polished,  glittering,  brown  chitine,  each  terminating  in  an  oblong  knob,  beset 
with  minute  spinous  teeth.  In  fig.  21,  they  are  seen  in  situ  ;  in  fig.  22  the  right  is  seen 
interiorly,  showing  that  it  consists  of  a  hollow  shelly  case,  with  the  edges  curved-over. 
The  knob  bends  upward,  toward  the  bifurcate  uncus,  hut  conies  considerably  short  of  it  (as 
show  n  in  fig.  21,  where  both  the  right  and  left  knobs  are  seen),  whereas  in  P.  Diphilus 
the  knobs  close  on  the  truncate  tip  of  the  uncus. 

There  can  hardly  he  a  doubt  that  these  organs  are  homologous  with  what  I  have  called 
“  valveless  harpes,”  in  Diphilus.  But,  tracing  them  to  their  origin,  we  find  that  they 
spring  from  a  point  on  each  side,  w  ithin  the  descending  rami  of  the  uncus,  i.  e.  within 
the  w  alls  of  the  ninth  segment ;  whereas  the  valves  are  appendages  of  the  eighth,  and 
arealw^ays  outside  tlie  walls  of  the  uncus  * * * §.  Thus  it  is  perhaps  possible  to  consider  these 
spinous  knobbed  organs  the  homologues  of  the  teeth  of  the  scaphium,  which  (in  P. 
31erope)  we  have  seen  to  he  serrated.  The  scaphium  itself  I  do  not  find  in  P.  I^olydoriis, 
unless  it  is  a  shining  white  mass  (in  texture  like  the  white  of  an  egg  boiled  hard),  into 
which  the  pear-shaped  organs  merge  at  their  bases. 

What  I  suppose  are  the  valves  proper  (or  their  representatives),  are  a  pair  of  organs 
(seen  in  situ,  in  fig.  21  below"  the  pear-shaped  bodies,  with  the  penis  protruding  from 
between  them)  which  certainly  spring  from  the  bottom  of  the  eighth  segment.  Big.  23 
represents  one  of  them,  the  left,  view"ed  internally ;  it  hears  a  semituhular  ridge  of  chitine 
running  through  its  midst,  terminating  in  a  minute  point.  This  (supposed)  valve  is 
hollow,  and  is  beset,  on  both  margins,  w"ith  long  straight  bristles. 

If  this  analogy  is  true,  it  must  he  true  also  in  P.  Diphilus-,  hut  the  application  seems 
more  difficult  there. 

It  may  he  interesting  to  compare  Be  Haan’s  description  with  mine  above,  every 
w"ord  of  w"hich,  I  may  say,  w"as  w  ritten  before  I  saw  his.  He  says,  “  P.  Liris  and  P. 
Dolydorus  have  the  hinder  part  of  the  body  naked ;  the  valves  [kleppen]  are  vei'y 
short,  armed  from  witliin  to  the  top  by  a  hook  [?,  P.  II.  G.],  and  the  lateral  appendages 
[zijdelingsche  aanhangsels]  of  Amphrisius  f  are  placed  under  it :  the  spine  on  the  back 
is  blunt  [uncus  ?  P.  H.  G.] ;  besides  this,  there  are  also  tw"o  spines  present  on  the 
upper  edge,  and  these  are  curved  inwards  ;  so  that,  altogether,  the  outer  edge  is  provided 
wfith  seven  appendages  which  all  rise  free  from  one  another.  Between  these  lies  the 
penis  [roede],  which,  as  if  pressed  together,  has  a  sharp  edge  above  and  below  ”§. 

*  The  harpe  however,  has  a  double  basis  normally  first  to  the  valve,  secondly  to  the  knob  which  projects  from  the 
floor  of  the  genital  cavity.  This  latter  is,  I  think,  situate  within  the  ninth  segment. 

t  These  are,  I  presume,  what  I  have  called  the  harpes  in  this  Memoir. 

1  If  I  understand  him,  I  can  find  hut  six ;  viz.  the  two  points  of  the  bifid  uncus,  the  valvoless  harpes  (or  sca- 
phial  teeth) ;  and  the  two  bristled  valves  ?  Eut  I  am  not  sure  that  I  follow  his  identifications.  He  seems  to  imply  a 
terminal  point  to  the  uncus,  besides  and  between  the  two  points  which  alone  I  find  in  Polydorm ;  and  in  his  figures 
of  Liris  he  represents  such  a  point.  Polydorus  he  has  not  figured.  Possibly  he  did  not  examine  both  minutely. 

§  Nat.  Gesch.  Ned.  0.  B.,  Papilionidoa,  p.  17. 
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Papilio  Antenor,  Dm.  (Plato  XXXIIl.  figs.  21-26.) 

Valve  of  the  rotundo-triangular  outline  common  to  the  genus  Ornithoptera,  and  nearly 
as  large  as  in  some  species  of  that  genus.  Exteriorly  of  an  uniform  drah-white  ;  a  fringe, 
of  dense  hair-scales,  projects  beyond  the  dorsal  margin,  the  continuation  of  the  common 
clothing ;  the  ventral  margin  is  unfringed.  Interiorly,  the  lining-membrane  is  of  a 
rich  umber-brown  hue,  dully  shining ;  the  contour  forming  a  wide  fiat  edge  or  shelf  all 
round,  whence  it  falls  abruptly  in  a  deep  cavity.  This  is  occui)ied  by  a  wide  bell-shaped 
hnrpe  of  glossy  chitine,  hollow,  like  the  cavity  which  it  occupies,  and  terminating  in  a 
rounded  knob,  slightly  bent  towards  the  dorsal  side.  This  is  almost  exactly  the  figure 
and  appearance  of  the  (presumed)  harpe  in  JDqMlus,  only  that  I  cannot  detect  the  slightest 
trace  of  seiaation  on  the  knob  or  on  any  other  part.  The  knob  is  spoon-shaped,  holloAv, 
with  an  elevated,  thickened,  overturned  edge. 

The  uncus  is  nearly  horizontal,  straight,  short,  bluntly  pointed,  being  thickened  at 
the  edges  and  tip.  The  surface,  though  shining,  is  uneven,  and  lacks  that  glittering 
polish  wTiicli  this  organ  usually  displays.  A  shallow  sulcus  runs  along  the  summit 
to  the  point.  Below,  attached  to  it  by  short  white  fibres,  is  a  small  scapliium,  in  which 
I  detect  no  teeth.  T\\q  penis  is  very  minute,  and  scarcely  visi])le,  far  within  the  a])do- 
minal  recess. 

Papilio  Hector,  Linn.  (Plate  XXXIIl.  figs.  27-31.) 

We  have  here  the  same  type  of  structure  as  in  Polydorus,  but  with  remarkable  modi¬ 
fications  of  the  organs  in  detail.  There  are,  again,  no  proper  valves  ;  the  posterior 
extremity  appears  as  an  oval  opening ;  the  area  occupied  by  a  confused  set  of  shining 
black  knobs,  surrounded  by  a  dense  horizontal  thatch  of  scarlet  hair,  which,  however,  is 
not  so  long  as  in  Polydonis. 

The  uncus  is  a  short  sjmtliulate  point,  abruptly  bent  perpendicularly  from  the  middle 
of  the  transverse  edge  of  the  downsloped  roof  of  the  ninth  segment.  Its  shape,  as  seen 
directly  from  behind,  is  shown  at  fig.  28. 

Ai  its  point  just  meet  the  summits  of  a  pair  of  organs,  answering  to  the  (suggested) 
scaphial  teeth  (see  Polydorus,  p.  330),  but  of  very  bizarre  form.  Sidewise  they  are 
not  unlike  the  corresponding  organs  in  Polydorus,  very  highly  polished,  like  them  ; 
but  when  looked  at  directly  from  below,  each  is  seen  to  send  off  a  broad  process  of  sub- 
trigonal  outline,  horizontally,  toward  the  middle  of  the  cavity.  The  process  is  a  sort  of 
fiat  cushion,  apparently  of  short  close  pile,  throughout  which  are  set  minute  slender 
needle-like  spines  vertically.  The  end  is  a  thickened  knob,  whence  descends  obliquely 
a  group  of  very  long  straight  bristles  (see  fig.  29,  the  right  “  scaphial  tooth  ”  seen 
from  below). 

What  I  suppose  to  answer  to  the  valves,  are  still  further  disguised  here,  each  being 
a  slender  straight  rod  (fig.  30),  with  the  point  bent  dorsally,  nearly  at  a  right  angle,  and 
bearing  a  short  spine ;  ivhile  the  dorsal  margin  is  so  beset  with  short  straight  bristles,  as 
to  give  to  the  whole  organ  the  appearance  of  a  comb.  The  base  is  broadly  dilated ;  and 
the  pair  incline  towards  each  other,  so  that  the  summits  are  almost  in  contact. 

Between  them  projects  the  very  much  developed  penis,  the  tip  forming  a  curved  acute 
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spiue,  reaching  beyond  the  level  of  all  the  other  organs,  and  the  preputial  (?)  appanage 
forming  two  ample  parallel  leaf-like  expansions,  greatly  lengthened,  situate  on  the  dorsal 
side  (fig.  31). 

Professor  Westwood,  who  figures  this  showy  species  in  ‘Arcana  Entom.’  i.  pi.  3,  mentions 
the  affinity  shown  l^y  its  larva  and  pupa  with  those  of  P.  Pohjdorus,  on  the  autliority  of 
llorsfield  and  De  Ilaan.  And,  what  is  much  more  curious  and  inexplicable,  there  is  a 
A'ery  close  resemblance  betAveen  all*  these  organs  in  P.  Hector  (including,  notably,  the 
bent  bristled  expansions)  and  the  corresponding  organs  in  a  great  Asiatic  Silk-moth 
{Anthea  Hoy  lei). 

Clasping-Organs  in  Butterflies  of  other  Eamilies. 

I  subjoin  a  few  notes  made  on  species  of  other  Eamilies,  chiefly  tlie  Pier  idee,  because 
it  is  interesting  to  trace  the  gradual  disappearance  of  a  vanishing  organ  or  set  of 
organs, 

Pieris.  The  valve  of  P.  Autodice,  of  South  America,  a  very  charming  microscopic 
object,  densely  clad  in  its  snoAA^-Avhitc  bair-scales,  is  essentially  that  of  a  PapUio.  The 
harpe  is  a  thin  sharp  knife-edge,  colourless,  glassy,  running  transversely  across,  not  far 
from  the  base,  and  rising  into  a  broad  tooth  in  the  middle.  The  tegumen  has  the  bird’s 
beak-form ;  but  I  see  no  development  of  a  scaphium.  The  penis  is  large  and  prominent. 

The  valve  of  P.  Automate  is  much  the  same.  A  harpe  runs  obliquely  from  the  base 
to  the  upper  part  of  the  dorsal  edge— a  colourless  glassy  ridge,  Avith  a  free  point.  The 
valve,  in  both  of  these  tAAm  species,  is  armed  Avith  a  projecting  semicircular  hook  on  its 
margin,  at,  or  close  to,  the  tip. 

In  P.  llapcB  the  uncus  is  Avell  developed  ;  but  I  find  no  trace  of  a  harpe,  nor  any  structure 
corresponding  to  it  or  displacing  it. 

P.  Prassicce  possesses  a  Avell-formed  valve,  Avhose  outline  may  be  described  as  a  circle 
Avithin  the  angle  of  tAVO  sides  of  a  square,  of  Avhich  one  is  the  base.  The  other  side  is  the 
ventral,  AAdiicli  runs  up  Avith  a  stiff  straight  edge,  and  terminates  in  a  hooked  point.  As 
liarpe,  an  acute  spine  of  transparent  chitine  runs  from  the  base  nearly  to  the  middle, 
and  then  bends  up  toAvard  the  dorsal  side.  Ilerold  takes  no  notice  of  tliis  little  glassy 
rape. 

Callidryas.  C.  Eulmle  has  a  very  curious  valve,  armed  as  elaborately,  and  as  singularly, 
as  that  of  many  a  Papilio.  Its  outline  is  somewhat  pear-shaped,  having  a  large  hook  at 
the  extremity,  and  a  broad  shoulder  on  the  dorsal  side,  each  of  Avhich  rises  into  an 
u])turned  black  ebitinous  tooth.  Through  the  middle  of  the  valve  runs  a  Avide  and  deep 
depression,  in  Avhich  the  floor  is  so  thin  as  to  be  translucent.  In  the  very  centre  there 
is  a  curious,  oblong,  free  body,  of  orange  hue,  studded  Avith  a  score  of  erect,  blunt,  black 
spines,  equally  thick  throughout,  looking  like  needles  carelessly  stuck  in  a  pincushion,  or, 
like  the  shell  of  a  sea-urchin  ;  it  is  connected,  by  a  projecting  arm,  Avith  the  dorsal  margin. 
There  is  a  beak-like  uncus,  little  hooked,  beneath  Avhich  projects  a  conical  scciphium, 

*  Except  the  uncus.  The  form  of  the  tegumen  in  A.  lloylei  may  be  imagined  by  supposing  a  normal  uncus,  only 
with  the  terminal  half  divided  into  two  divergent  spines,  and  the  interval  between  these  tilled  up,  to  a  lino  stretched 
from  point  to  point,  with  a  downy  chitinous  membrane,  and  then  bent  down. 

Ill  Fohjdonis,  these  points  remain  bifurcate,  as  they  are  in  the  American  Moon-moth  (Actias  Luna). 
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transparent,  and  of  extreme  tenuity.  The  penis  is  of  unusual  length  and  slenderness, 
resembling  a  very  fine  copper  wire. 

In  C.  Statira,  the  valve  is  still  more  remarkable.  Here  the  pear-shape  is  lost ;  for  the 
extremity  runs  into  a  long,  sharp,  curved  spine,  and  the  dorsal  shoulder  has  two  wide 
semicu’cular  excavations,  on  the  eminence  between  wdiieh  stands,  attached  by  one  angle, 
a  triangular  plate,  the  outer  edge  of  which  is  notched  into  a  dozen  saw-teeth.  This,  I 
presume,  is  a  harpe,  and  replaces  tlie  pincushion  of  C.  JEuhule.  The  tegumen  projects 
in  along  shallow  channel,  which  can  hardly  he  called  an  unens,  though  it  replaces  one; 
beneath  this  is  seen  a  minute  scapliium,  which  simulates  the  form  of  an  uncus.  The 
penis  is  long,  arching,  and  wiry,  much  as  in  J^iibule. 

Gonepteryx.  The  valve  of  G.  Hhamni  is  small,  but  well  made,  rotuudo-triangular, 
oblique,  terminating  in  three  horny  points,  of  which  the  dorsal  one  is  a  rather  long, 
slender,  acute  spine,  which  leans  across  the  valve,  so  as  to  project  beyond  the  ventral 
edge.  This  represents,  but  is  not,  a  proper  harpe.  There  is  a  small  well-formed  uncus, 
Avhich,  strangely,  is  translucent  Avhite,  and  a  large  penis,  hut  no  trace  of  a  scapliium. 

In  the  fine  G.  Leachiana  of  Brazil  the  valve  is  mnch  like  this,  Avith  very  wide  fringes 
of  yelloAV  hair-scales.  The  terminal  point  is  long,  slender,  upeurved ;  and  the  two  dorsal 
points  both  belong  to  that  Avhich  supplants  a  harpe.  There  is  a  proper  uncus,  small, 
hooked,  and  a  scapliium,  very  minute  but  apparently  normal,  beneath  it.  The  penis,  in 
this  species,  is  long  and  prominent ;  its  terminal  expansion  takes  the  singular  form 
of  two  triangular  lobes,  looking  exactly  like  the  anal  and  dorsal  fins  of  a  mullet. 

G.  Clorinde,  of  Paraguay,  has  a  similar  valve.  The  uncus  is  a  large  blunt  hook, 
polished  rvliite,  like  ivory,  which  bears  beneath  it  a  perfect  little  scaphium,  in  which, 
I  believe,  I  can  trace  the  “  double  teeth,”  though  excessively  minute. 

Ilehomoia.  H.  Glaucippe  is  well  armed.  The  Amlve  is  an  oblique  trapezoid,  ending 
in  two  stiff  slender  spines  ;  the  ventral  margin  semioval  in  outline,  furnished  with  a 
broad  white  fringe.  Its  long  very  slender  harpe  runs  transversely  across  the  base, 
which  throws  up  an  elevated  tooth  at  the  dorsal  end,  and  terminates  ventrally  in  a  more 
or  less  produced  hook.  It  is  quite  papilionine  in  aspect,  though  no  part,  I  think,  is 
serrated.  There  is  a  long  black  uncus  nearly  horizontal,  but  bent  doAvn  at  the  point. 
This  is  furnished  with  an  ample  scaphium  of  a  polished  brown  hue,  quite  dark  in  parts  . 
it  has  a  long  keel,  projecting  beyond  the  hook  of  the  uncus,  with  long  and  deep  rami, 
and  a  stout,  horizontal,  deeurved  black  tooth  on  each  side. 

Tei'ias.  The  valve  of  T.  Ilecabe  is  semicircular,  running  off  to  a  tooth-like  point  at 
the  vertex.  The  concavity  is  deep,  almost  hemispheric ;  and  the  margins  are  very  broadly 
turned  over,  their  inward  edges  elaborately  furnished  Avith  spines,  long,  slender,  sharp, 
arching  over  the  cavity.  On  the  dorsal  side  of  the  terminal  tooth  rise  tAVO  of  these  spines, 
and  a  third  on  the  ventral  side,  while  the  ventral  point  of  the  basal  side  runs  off  into  a 
stout  and  sharp  hooked  point.  There  seems  to  be  no  harpe. 

The  uncus  may  easily  escape  recognition.  Not  only  is  it  exceedingly  minute,  but  it 
seeyns  to  be  replaced  by  a  projection  Avith  tAvo  points,  the  upper  curved  doAviiAvard,  the 
lower,  longer,  curved  upAvard ;  but  the  former  is  the  uucus,  the  latter  its  scaphium. 
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CoUas.  Here  the  genital  armature  is  become  very  aberrant.  C.  Edusa  has  a  short, 
thick,  obtuse  uncus,  and  no  valves  nor  harpes,  hut  fixed  side  pieces  in  place  of  valves,  in 
wliich  I  can  detect  little  analogy  with  PapiUo. 

Morplio.  In  M.  Ilenelaus  I  find  valves  much  as  in  PapiUu  hut  without  harpes,  an 
uncus  broadly  triangular  hut  with  a  good  hooked  heak-like  point,  very  deeply  keeled,  and 
a  projecting  penis.  The  tooth  on  each  ramus  of  the  uncus  is  more  than  usually  separate 
and  strong.  I  see  no  trace  of  a  seaphium. 

Nor  in  M.  Epistroplds,  in  which  for  a  while  I  fancied  I  did  see  a  rudiment  of  the  organ 
far  up  in  the  cavity  ;  hut  very  precise  and  repeated  observation  under  a  high  power,  wdth 
light  thrown  well  into  the  spot,  convinced  me  that  I  was  looking  into  the  anal  orifice,  and 
that  there  was  not  the  least  trace  of  a  seaphium. 

In  this  species  there  are  well-developed  valves,  but  small,  and  of  delicate  texture,  of 
which  the  tip,  preceded  by  a  pointed  fringe  of  very  long  silver  hairs,  is  of  hard,  dark 
chitine,  turned  up  at  an  angle,  with  a  serrated  edge,  of  w'hich  the  teeth  are  large,  and  cut 
into  minute  toothlets  along  their  sides.  Here,  then,  w'e  have  one  of  the  most  peculiar 
characteristics  of  a  harpe  transferred  to  tlie  valve. 

Pgnastor.  But  in  the  fine  P.  Darius  the  transition  is  complete.  Here  is  a  narrow, 
parallel-sided  hut  very  deep  uncus,  and  a  pair  of  horny  stout  organs  in  the  place  of 
valves,  and  having  much  of  their  outline,  hut  hearing  along  the  thickened  dorsal  margin 
a  double  row  of  strong  spinous  teeth,  black  and  glittering,  most  formidable  to  behold. 
The  valve  with  its  harpe  has  become  wdiat  Hr.  White  would  call  a  true  harpago,  distantly 
like  his  beautiful  figure  of  the  organ  in  Arggnnis  Laodice  (op.  cit.  pi.  Iv.  fig.  20). 


I  now  close  this  Memoir  ;  but  the  work  is  very  far  from  complete.  It  is  but  an 
instalment  of  the  subject  that  I  here  present  to  the  Linnean  Society ;  a  great  majority 
of  the  recognized  species  of  Papilionidse  being  still  untouched  for  this  purpose.  Yet  I 
have  not  ceased  to  work  at  them ;  and  if  life  and  health  be  still  vouchsafed  to  me, 
I  hope  I  may,  before  long,  contribute  to  science  more  details  of  these  remarkable  instru¬ 
ments,  as  yet  unsuspected*. 

Conscious  I  am,  too,  that  a  good  deal  of  impeiTection  attaches  to  the  observations 
recorded.  Of  not  a  few  of  the  species  examined  and  figured  herein,  I  should  be  very  glad 
to  repeat  the  examinatiou,  if  I  had  more  specimens ;  and  Entomologists  could  scarcely 
render  me  a  kinder  or  more  grateful  service  than  by  sending  me  examples  of  male 
Papiliones,  however  torn  in  the  wings,  or  even  the  separated  abdomens,  if  duly  authen¬ 
ticated,  of  which  they  may  possess  worthless  duplicates. 


*  At  the  time  of  this  sheet  going  to  press  (March  6, 1883),  I  have  accumulated,  in  MS.,  descriptions,  with  drawings, 
of  the  genitalia  of  fifty-six  species,  in  addition  to  those  herein  contained,  belonging  to  the  genera  Ornithoptera,  Papilio, 
Teiiiopalpus,  Sericinus,  and  Leptocircus. 
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APPENDIX. 

Supplementary  Note  to  Ornitiioptera  Pemus. 

Since  this  Memoir  was  completed,  and  presented,  many  examples  of  this  magnificent 
hutterfly  have  been  sent  to  me  from  Celebes,  and  also  of  O.  Ilalipltron  ;  and  I  hav<; 
examined  more  than  a  dozen  males  of  each.  The  following  notes  embody  mv  latest 
researches  on  the  abdominal  organs.  They  are  illustrated  by  figs.  1.5-19  of  Plate 
XXVII.  [N.B.  The  small  letters  indicate  the  same  organ  or  part  in  each  figure.] 

Uncus  [a).  MAien  the  beautiful  patch  of  velvet-black  hair-scales  that  adorns  the 
dorsum  of  the  eighth  segment  of  O.Memus  is  carefully  removed  by  abrasion,  so  as  to  expose 
the  chitinous  skin,  we  see  that  this  is  dully  shining  up  to  the  accurately  defined  trans¬ 
verse  line  where  the  velvet  ended.  Thence  it  becomes  brilliantly  polished,  and  begins 
to  project  into  a  triangular  area,  of  which  the  lateral  edges  arc  thickened,  while  the 
median  portion,  also  thickened,  forms  the  out-  and  downcurved  uncus.  Its  curvature 
is  not  quite  uniform :  sometimes  it  is  the  arc  of  a  circle,  sometimes  the  arc  of  an  ovoid  ; 
sometimes  it  is  bent  abruptly  and  perpendicularly  downward  from  its  middle. 

Scaphium  {b-i).  From  a  level  slightly  below  the  expanding  rami  of  the  uncus,  appa¬ 
rently  in  fixed  immovable  connection  with  it,  spring  a  pair  of  slender  rods,  of  similar 
shining  chitine,  each  of  which  [b)  is  dilated  near  its  base  into  a  wide  lamina  exteriorly, 
which  laminae  become  the  firm  fleshy  tissue  of  the  cheeks  (c).  These  together  assume 
the  form  of  one  fourth  of  a  globe,  cleft  by  a  deep  vertical  sulcus,  which  has  a  continuous 
floor  {d).  Each  cheek  has  its  outer  ventricoso  side  obliquely  cut  away  behind  :  its 
surface  is  distinctly  granulate,  the  granules  elevated,  more  and  more  towards  the  point 
and  hack,  into  the  characteristic  stiff,  glittering  bristles  {e). 

A  simple  device  may  assist  the  comprehension  of  this  form.  If  the  thick  rind  of  half 
an  orange  be  removed  bodily  and  set  on  its  edge,  if  then  about  half  of  this  be  cut  away 
slantingly  behind,  and  then  what  remains  be  excised  into  a  deep  narrow  groove  mesi- 
ally,  we  shall  get  the  scaphium-cheeks  of  O.  Hemus. 

From  just  below  the  groove  descends  vertically  a  long  and  narrow  pentagonal  piece 
{/)  of  what  simulates  polished  ivory.  It  is  not  continuous  with  the  part  from  whicli  it 
seems  to  descend  ;  for,  by  peering  with  a  lens  under  the  edges  of  the  cheeks,  we  see  the 
summit  of  the  pentagon  to  he  abruptly  bent  backwards,  so  as  to  reach  connection  with 
the  under  surface  of  the  sulcus-floor,  far  hack  in  the  mid-roof  of  the  arch. 

Behind  this  narrow  shining  pentagon  is  the  keel  {g) ;  a  large  plate  of  whitish  tissue, 
very  thin  in  the  middle,  which  seems  attached  to  the  concealed  side  of  the  pentagon,  but 
on  the  abdominal  side  thickening  into  broad  irregular  lobes  (//),  apparently  of  a  different 
character  from  the  thin  central  parts.  The  depth  of  this  organ,  and  even  its  shape, 
differs  considerably  in  different  individuals.  Possibly  it  is  capable  of  alteration  in  form, 
and  may  be  composed  of  something  analogous  to  erectile  tissue.  Indeed,  I  have  fancied 
that  the  varying  direction  of  this  curious  member — sometimes  more,  sometimes  less 
pendent — may  itself  indicate  a  sort  of  erection.  May  it  bp.  tb.at  it  is  a  titillant,  excitant, 
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provocant  organ,  to  he  applied  to  the  $  vagina,  before  intromission  ?  The  extreme 
tip  seems  to  ho  of  pocnliar  striictnro :  it  may  ho  glandular,  and  he  the  seat  of  sensation, 
the  repxl^ic  epwriKi),  of  whicli  the  hard  chitine  of  the  penis  seems  ineapahle. 

In  one  example  the  whole  keel  was  movahlc,  as  on  a  hinge  in  the  interior,  wliose 
place  is  indicated  hy  the  dotted  curve-line  in  fig.  15. 

The  thickened  edges  unite  heliind  into  a  very  thin  median  ridge,  which,  like  a  groin 
from  a  roof,  descends  vertically,  and  is  lost  in  the  curtain  to  lie  presently  described.  A 
transverse  horizontal  section  would  he  somewhat  like  fig.  19. 

In  0.  Memus,  and,  I  believe,  in  Ornitlioi:)tera  generally,  the  uncus  is  soldered  hy  its 
under  surface  to  the  upper  surface  of  the  scaphium-cheeks  behind,  the  suture  showing  a 
thickened  head.  So  it  is  with  some  Pcqyilionklcs,  though  with  others  there  is  a  wide 
hiatus  between  these  organs  to  the  very  base.  That  the  fmcal  outlet  jierforatcs  the 
ahdomen-wall  at  their  point  of  union  seems  certain.  In  both  Bemtis  and  Ilalipliron  I 
have  demonstrated  the  presence  of  an  orifice,  leading  from  the  abdominal  cavity  between 
the  uncus  and  the  scaphium,  and  I  have  passed  a  fine  needle  through  it — though,  from 
the  extreme  minuteness  of  the  parts,  and  their  dry  condition,  the  demonstration  was  not 
quite  so  satisfactory  as  I  could  w  ish.  Still  I  can  find  no  anal  orifice  'possible  anywhere 
else  than  here. 

The  tissues  of  the  scaphium  become  attenuated  and  expanded  behind,  arching  around 
as  a  great  concave  membrane  (fig.  15),  wliich  limits  the  genital  cavity,  and  shuts  it  off 
from  the  abdomen  as  hy  a  falling  curtain.  It  is  strengthened  hy  slender  ribs  of  chitine, 
which  run  down  vertically  from  the  cheeks  of  the  scaphium  and  from  the  groin  of  the 
keel,  somewhat  like  the  nervures  in  the  membrane  of  the  Avings,  and  end  in  insensible 
points,  near  the  penis. 

Penis.  All  my  examinations  still  leave  much  oliscurity  on  the  form  and  conditions  of 
the  intromittent  organ.  Its  usual  appearance  is  that  of  a  semituhe,  or  gutter,  of  brown 
chitine,  whose  upper  (normally  and  structurally  the  lower  or  ventral,  for  the  organ  is 
reversed)  side  is  wudely  open,  Avhich  projects  from  the  curtain  outward  to  near  the  tip 
of  the  scaphium-keel.  But  these  gaping  sides  approach  each  other  in  various  degrees  in 
various  individuals,  the  organ  at  times  being  nearly  flat,  especially  towards  the  extremity. 
It  is  then  seen  to  have  angular  enlargements  at  intervals,  Avhich,  when  the  sides  apjjroxi- 
matc,  appear  as  sharp  projecting  ribs.  The  tip  is  bevelled  off  to  an  acute  or  subacute  point, 
from  each  side  of  Avhich  a  ridge  passes  dowm  into  the  hollow  (fig.  20).  [These  characters 
were  precisely  repeated  in  examples  of  0.  IlaUphron.'] 

But  I  have  seen  specimens  in  w  hich  the  trough  was  more  than  filled  with  a  substance 
wdiich,  though  it  was  not  Avhite,  1  suspect  to  have  been  homologous  with  that  puljAy 
matter  wliich  I  have  repeatedly  described — the  more,  since  in  this  case  too  a  jAortion  of 
it  was  extruded  to  some  distance  from  the  extremity. 

It  is  difficult  to  imagine  hoAv  an  open  trough  can  he  efficient  for  the  conveyance  of 
the  semen  into  the  5  vagina.  But  I  venture  to  suggest,  though  I  have  no  proof,  that 
in  life  the  tube  may  he  completed  by  an  excessively  subtle  film,  which,  in  drying,  falls 
on  the  opposite  chitine-surface,  so  as  to  he  no  longer  distinguishable. 
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The  falling  curtain  of  the  scaphinm-base  forms  below  its  middle  an  enveloping  sheath 
for  the  penis,  which  sheath  then  runs  hack  around  it  to  the  very  origin  of  the  organ. 
This  sheath  is  close,  yet  wholly  free,  allowing  independent  action  to  the  penis,  while 
it  is  attached  on  each  side,  by  a  slender  ligament,  to  the  lloor  of  the  cavity. 

Tracing  hack  the  organ  to  its  origin,  we  see  that  it  is  fastened  by  muscles  to  a  thin  but 
wide  ridge  of  chitine,  that  springs  from  tlie  bottom  of  the  seventh  segment,  and  stands  up 
erect  transversely,  yet  considerably  hollow,  the  concavity  backward.  This,  I  presume, 
gives  the  point  of  resistance  for  the  retraction  of  the  organ  after  coition.  The  penis, 
beliind  this  attachment  (i.  e.  thoraxwards)  enlarges  into  a  thick  and  long  fleshy  bulb, 
which  seems  free  in  the  hollow  of  the  sixth  segment,  and  bends  back  upon  itself. 

The  eighth  segment  at  its  bottom  gives  rise  to  a  hollow  shell-like  plate  of  firm  polished 
chitine,  much  larger  than  that  of  the  seventh  just  mentioned.  This  and  its  fellow  form 
the  floor  of  the  genital  cavity,  surrounding  and  closing  the  bases  of  the  valves.  To  the 
upper  edge  of  this  plate  the  penis  is  affixed  by  a  muscular  or  tendinous  cord  stretched  in 
the  contrary  direction  to  that  of  the  seventh  segment.  I  conjecture  that  this  projects 
the  organ  in  coition,  as  the  former  retracts  it,  and  that  both  limit  its  action  to  the 
median  line  of  the  body. 

Hinge-knobs.  'Within  the  plate  last  described,  nearly  close  to  it,  and  nearly  parallel 
wdth  it,  but  quite  free  from  it,  is  that  curious  piece,  on  each  side,  which  I  have  called  a 
knob,  but  which  (here,  in  Remus,  certainly)  is  hollow — a  very  firm  and  stout  chitiuous 
shell,  to  which  the  ventro-basal  edge  of  the  valve  is  closely  articulated,  and  from  wdiich 
the  root  of  the  harpe  springs. 

The  small  italic  letters  denote : — a,  the  uncus ;  b,  the  chitiuous  lamina  of  the  sca- 
phium ;  c,  its  cheek ;  d,  the  sulcus ;  e,  the  aristae ;  f,  the  pentagon  ;  g,  the  keel ;  h,  its 
lobes  ;  i,  its  groin. 


I  add  some  results  from  late  examinations  of  a  few  species  of  Rapilio,  as  chiefly 
shedding  light  on  the  structure  and  relations  of  the  scaphium. 

F.  Ascalaphus.  The  uncus,  scaphium,  curtain,  and  penis,  can  all  be  resolved  into  the 
Remus  type.  The  cheek,  instead  of  being  erect,  leans  horizontally  outAvard,  making  the 
sulcus  much  broader ;  the  front  edge  of  the  cheek  is  diminished  to  a  slender  acute  tooth 
of  black  chitine ;  and  its  hinder  portion  ( =  the  sulcus  side  in  Remus)  is  here  the  semi- 
globose  “  boat-gnuAvale  ”  of  brown  chitiuous  membrane,  or  thin  horny  plate,  so  corru¬ 
gated  as  to  make  strong  oblique  ridges,  sloping  inward  and  forward,  on  each  side  of  the 
shallow  sulcus.  The  keel,  though  somewhat  changed  in  form,  seems  homologous  ;  but 
the  pentagon  appears  quite  wanting. 

In  F.  Mayo,  and  in  F.  Memnon,  the  general  structure  is  the  same ;  the  differences  of 
detail  are  slight  and  unimportant. 

F.  Agamemnon.  The  back  of  the  upper  part  of  the  scaphium  is  elevated,  skull-like, 
and  is  thickened  into  a  ridge,  where  the  under  surface  of  the  uncus-base  is  attached  to  it, 
I  think,  organically,  as  may  be  seen  when  the  uncus  is  forced  off.  This  ridge  descends 
obliquely  on  each  side,  and  forms  the  lateral  margin  of  the  curtain,  reaching  below  the 
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penis.  Pi’ora  the  lower  edge  of  each  clieek  descends  a  prominent  high  ridge,  which  (and 
its  fellow),  t!ie  interv'oning  membrane  being  arched,  embrace  witliout  contact  the  penis, 
sending  forward  on  eacli  side  that  singularly  elegant  heart-shaped  bundle  of  white  flossy 
fllaments  Avhich  I  have  described  above  (see  p.  314  supra,  and  PI.  XXXI.  fig.  7).  These 
heart-shaped  bundles  unite  into  one  beneath  the  jienis,  and  merge  into  a  liorizontul 
floor  of  the  sheath,  wliich  runs  hack  into  the  cavity  of  the  abdomen.  '  Another  less 
delicate  hunch  of  similar  floss  is  given  off  on  eacli  side  from  the  outer  part  of  the  curtain. 

r.  AncMsiades.  The  scaphium-sides  go  hack  into  the  ridge  of  the  curtain  (as  in  Aga- 
memnou),  and  sheathe  the  penis.  The  scaphium-keel  is  slit  vertically  at  the  front,  the 
slit  expanding  upwards.  It  is  equivalent  to  the  same  part  in  0.  Remus-,  but  there  is  no 
pentagon,  it  seems  quite  aborted.  The  cheeks  are  rounded,  polished,  light  brown,  and 
thns  chitinous,  with  a  tuft  of  very  short  and  fine  aristae,  seated  on  the  inner  curve,  to  he 
detected  only  by  very  careful  focusing  against  the  light,  but  then  indubitably. 

1\  Maoedon.  Here,  again,  as  I  find  by  several  examples,  the  scaphium  is  much  the  same 
as  in  O.  Remus,  only  that  the  front  portion  of  the  cheek  is  hardened  and  pointed-  and  so 
excised  as  to  form  the  principal  tooth.  Behind  this  is  a  ridge,  which  runs  in  an  inner 
line ;  tlie  aristae  are  set  from  the  interior  side  of  the  tooth,  all  along  the  edge  of  this 
secondary  ridge.  Viewed  in  front,  the  appearance  much  resembles  that  of  O.  R^emus-, 
hut  the  pentagon  seems  reduced  to  a  mere  line,  not  (visiljly)  split.  The  three  teeth 
'which  I  had  described  and  figured,  at  the  point  of  the  united  cheeks  (see  p.  319  supra, 
and  PI.  XXXII.  fig.  3),  now  no  longer  appeared ;  their  semblance  was  probably  illu¬ 
sory.  The  descent  to  the  curtain  is  normal. 


These  repeated  observations  make  it  highly  probable  that  throughout  the  genus 
Ropjilio,  as  in  Ornithoptera,  the  scaphium  has  consimilar  relations  with  the  surrounding 
organs,  that  it  is  constructed  on  a  common  plan  though  subject  to  many  variations  in 
details,  and  that  it  is  throughout  composed  of  three  distinct  portions,  which  probably 
possess  distinct  functions. 
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DESCllirTION  OF  THE  PLATES. 

[The  figures  of  the  valves  have  been  drawu  to  about  six  diaiueters  each,  and  the  others 

enlarged  proportionally  but  not  to  scale.] 

Plate  XXVI. 

Fig.  1.  Ornitlioptera  Arruana.- — ^The  interior  of  the  right  valve  with  its  harpe  in  situ,  magnified  G  times. 
Fig.  2.  0.  Arruana. — The  harpe,  separated  and  viewed  as  a  transparent  oljject,  further  magnified. 

Fig.  3.  O.  Arruana. — The  whole  genital  apparatus,  seen  from  the  right  side,  the  right  valve  having  been 
removed. 

Fig.  4.  Ornithoptera  Pronomus. — The  disk-like  extremity  of  the  right  harpe,  viewed  transparently,  mag¬ 
nified  about  40  diameters. 

Fig.  5.  Ornithoptera  Richmondia. — The  disk  of  the  right  harpe,  magnified  about  40  diam. 

Fig.  6.  Ornithoptera  Haliphron. — The  interior  of  the  right  valve  with  its  harpe. 

Fig.  7.  0.  Haliphron. — The  ultimate  segments  of  the  abdomen,  and  the  contained  organs,  viewed  from 
the  right  side :  the  right  valve  removed ;  the  left  with  its  harpe,  in  situ,  represented  in  faint 
outline.  The  uncus,  scaphium,  and  penis;  the  last  surmounted  by  the  unknown  white 
substance. 

Fig.  8.  Ornithoptera  Darsius. — The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  9.  0.  Darsius. — The  harpe,  viewed  in  the  same  aspect,  further  magnified. 

Fig.  10.  O.  Darsius. — The  same,  viewed  sidewise. 

Fig.  11.  O.  Darsius. — The  extremity  of  the  penis  viewed  nearly  in  front,  and  with  most  of  tlie  white 
matter  removed. 

Fig.  12.  Ornithoptera  Rhadamanthus . — -The  scaphium  and  nucus  seen  from  above. 

Fig.  13.  O.  Rhadamanthus. — The  interior  of  the  right  valve  with  its  harpe. 

Fig.  14.  0.  Rhadamanthus.— ^\ie,  right  harpe  further  magnified. 

Fig.  15.  0.  Rhadamanthus. — Teeth  of  harpe,  viewed  laterally,  and  more  highly  magnified. 

Fig.  IG.  0.  Rhadamanthus. — The  scaphium  and  nucus,  together  with  the  penis,  seen  from  the  right  side. 

Plate  XXVII. 

Fig.  1.  Ornithoptera  Heliacon. — -The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  2.  O.  Heliacon.— of  same  harpe,  further  magnified. 

Fig.  3.  Ornithoptera  Heliacunoides. — The  interior  of  right  valve,  with  its  harpe. 

Fig.  4.  O.  Heliaconoides . — The  harpe,  further  magnified.  The  outlines  around  the  central  figure  repre¬ 
sent  the  forms  of  the  teeth  opposite  to  them  when  these  are  viewed  to  advantage. 

Fig.  5.  Ornithoptera  Brookeana.—^\\Q  interior  of  right  valve,  with  its  harpe. 

Fig.  G.  O.  Brookeana. — The  marginal  teeth  of  the  latter,  more  highly  magnified,  and  viewed  nearly  in  the 
plane  of  the  harpe,  so  as  to  show  them  in  elevation. 

Fig.  7.  0.  Brookeana. — The  scaphium,  viewed  vertically  from  above. 

Fig.  8.  0.  Brookeana. — The  scaphium,  seen  from  the  right  side.  The  left  valve  and  its  harpe  are  indi¬ 
cated  in  faint  outline. 

Fig.  9.  Ornithoptera  Amphrijsus . — The  interior  of  tlie  right  valve  with  is  harpe,  magnified  about  7  times. 
Fig.  10.  O.  Amphrysus. — The  abdominal  organs,  seen  from  above. 

Fig.  11. — 0.  Amphrysus. — The  abdominal  organs,  seen  from  the  sides,  botli  valves  having  been  removed. 
Fig.  12.  Ornithoptera  Remus. — The  right  valve  and  harpe. 

Fig.  13.  0.  Remus. — The  harpe,  more  magnified. 

Fig.  14.  O.  Remus. — The  same,  in  outline,  flattened. 
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Fig.  15.  0.  Remits. — Tlic  end  of  the  ahdomenj  both  valves  removed,  and  the  walls  of  the  segments  in 
part  broken  away,  to  show  the  scaphinm-enrtain. 

Fig.  10.  O.  Remus. — The  \incns  and  scaphium,  from  above. 

In  figs.  16,  17,  18,  and  19  the  small  letters  have  the  following  signification: — «,  the  linens; 
b,  the  chitinous  lamina  of  the  scaphium ;  c,  its  cheek ;  d,  tlic  sulcus ;  e,  the  aristae ;  /,  the  pentagon ; 
(j,  the  keel ;  h,  its  lobes ;  i,  its  groin. 

Fig.  17.  O.  Remus. — The  same,  from  the  right  and  somewhat  from  above. 

Fig.  18.  O.  Remus. — The  scaphium,  from  the  front. 

Fig.  19.  0.  Remus. — The  scaphium  and  its  keel,  from  beneath. 

Fig.  20.  ().  Remus. — The  penis,  extracted. 

Plate  XXVIII. 

Fig.  1.  Popilio  Memnon. — The  interior  of  tlie  right  valve,  with  its  harpe  in  situ. 

Fig.  2.  P.  Memnon. — The  terminal  portion  of  harpe,  shown  laterally,  more  magnified,  and  viewed  as  a 
transparent  object  on  the  stage  of  the  microscope. 

Fig.  3.  P.  Memnon. — The  alidominal  organs.  The  right  valve  having  been  detached,  the  left  and  its 
harpe  indicated  in  outline. 

Fig.  1.  Papilio  Mayo. — ^The  interior  of  the  right  valve,  with  its  harpe  in  situ. 

Fig.  5.  P.  Mayo. — Tlie  harpe  detached,  and  more  magnified. 

Fig.  G.  P.  Mayo. — The  alidominal  organs  in  situ,  from  the  right,  the  valves  having  been  removed,  and 
the  segments  denuded  of  hair-scales. 

Fig.  7.  P.  Mayo. — The  scaphium,  more  magnified,  seen  from  the  front. 

Fig.  8.  P.  Mayo. — The  scaphium,  seen  from  the  right. 

Fig.  9.  Papilio  Erechtbeus. — The  interior  of  the  right  valve  and  its  harpe. 

Fig.  10.  P.  Erechtheus — The  harpe,  more  magnified,  and  viewed  from  the  ventral  side. 

Fig.  11.  P.  Ereebtheus . — The  uncus  and  its  abdominal  origin,  denuded  of  scales,  view'ed  vertically  from 
above. 

Fig.  12.  P.  Erechtbeus. — The  same,  seen  laterally  from  the  right. 

Fig.  13.  P.  Ereebtheus. — The  organs  in  situ,  with  the  right  valve  removed,  the  left  with  its  harpe,  deli¬ 
neated  in  faint  outline. 

Fig.  14.  Papilio  Rbetenor. — The  interior  of  the  right  valve,  with  its  harpe  in  situ. 

Fig.  15.  P.  Rbetenor. — Expanded  extremity  of  harpe,  further  magnified. 

Fig.  10.  P.  Rbetenor. — The  abdominal  organs. 

Fig.  17.  Papilio  Deiphontes — The  interior  of  the  right  valve,  with  the  harpe  in  situ. 

Fig.  18.  P.  Deiphontes. — The  harpe  removed  from  its  attachment,  viewed  from  the  ventral  side,  and 
further  magnified,  the  terminal  portion  alone  being  depicted. 

Fig.  19.  P.  Deiphontes.- — The  uncus,  scaphium,  and  penis  in  situ,  viewed  from  the  right  side,  both  valves 
being  removed. 

Fig.  20.  Papilio  Schmeltzi. — Interior  of  right  valve,  with  the  harpe  in  situ. 

Fig.  21.  P.  Schmeltzi. — Interior  of  left  valve,  with  the  harpe. 

Fig.  22.  P.  Schmeltzi. — The  extremity  of  the  right  harpe,  showing  the  teeth,  magnified  140  diameters. 
Fig.  23.  Papilio  Polymnestor. — The  interior  of  the  right  valve,  with  the  harpe  in  situ. 

Fig.  24.  P.  Polymnestor. — The  harpe  further  magnified. 

Fig.  25.  Papilio  Protenor. — The  interior  of  the  right  valve,  with  the  harpe  in  situ. 

Fig.  20.  P.  Protenor. — The  harpe  further  magnified. 

Fig.  27.  Papilio  Ascalaphus. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  28.  P.  Ascalaphus. — The  harpe  further  magnified. 
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Plate  XXIX. 

Fig.  1.  PupUio  Helenns. — The  interior  of  the  right  valve,  with  the  harpe  in  situ. 

Fig.  2.  P.  Helenns. — The  liarpc,  viewed  from  the  side. 

Fig.  3.  P.  Helenns. — Al)doniiual  organs,  the  right  valve  being  removed. 

Fig.  4.  Papilio  Menesthens . — The  right  valve,  with  the  harpe  in  situ. 

Fig.  5.  P.  Menesthens . — The  harpe,  farther  magnified. 

Fig.  0.  P.  Menesthens. — The  aijdominal  organs. 

Fig.  7.  PupUio  Pamnion. — The  interior  of  the  right  valve  and  its  harpe. 

Fig.  8.  P.  Pamnion. — The  harpe,  further  magnified. 

Fig.  9.  P.  Pammon. — The  abdominal  organs ;  the  segments  denuded  of  elothing-seales,  and  both  valves 
removed. 

Fig.  10.  PupUio  Aguvns. — The  interior  of  the  right  valve,  with  the  harpe  and  its  affixing  base  in  situ. 
Fig.  11.  P.  Agavus.- — The  left  valve.  (See  p.  302,  note.) 

Fig.  12.  P.  Aguvns. — The  harpe  of  the  same  removed,  and  further  magnified. 

Fig.  13.  P.  Aguvns. — The  abdominal  organs. 

Fig.  14.  PupUio  Muchnon. — The  interior  of  the  right  valve,  with  the  harpe  in  situ. 

Fig.  15.  P.  Machaon. — The  harpe  removed  and  further  magnified. 

Fig.  IG.  P.  Maclinon. — The  abdominal  organs,  viewed  from  the  right  side;  both  valves  removed. 

Fig.  17.  PupUio  Arcturns. — The  interior  of  the  right  valve  with  its  harpe. 

Fig.  18.  P.  Arcturns. — The  harpe,  further  magnified. 

Fig.  19.  P.  Arcturns. — The  teeth  of  the  same,  Arith  the  grooves,  still  more  magnified. 

Fig.  20.  PupUio  Merope. — The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  21.  P.  Merope. — The  harpe,  more  magnified. 

Fig.  22.  P.  Merope. — The  uncus  (denuded)  and  the  scaphinm,  viewed  A'crtically. 

Ibg.  23.  P.  Merope. — The  abdominal  organs,  viewed  from  the  right  side.  The  edge  of  the  tegumen 
denuded,  the  right  valve  removed. 

Fig.  24.  PupUio  Brutus. — The  interior  of  the  right  A'alve,  Avith  the  harpe. 

Fig.  25.  P.  Brutus. — The  harpe,  more  magnified. 


Plate  XXX. 

Fig.  1.  PupUio  Plomerus. — The  interior  of  the  right  vah'C,  Avith  its  harpe. 

Fig.  2.  P.  Homerus. — The  harpe  removed  and  further  magnified. 

Fig.  3.  P.  Homerus. — The  abdominal  organs,  viewed  from  the  right  side;  both  valves  removed  and 
the  edges  of  the  segments  in  part  denuded. 

Fig.  4.  P.  Homerus. — The  scaphial  teeth,  seen  from  the  right,  and  further  magnified  ;  the  left  double 
tooth  in  faint  outline  only. 

Fig.  5.  PupUio  Ulysses. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  G.  P.  Ulysses. — The  extremity  of  the  harpe,  vicAved  at  a  different  angle,  and  more  magnified. 

Fig.  7.  P.  Ulysses. — The  abdominal  organs,  vicAved  from  the  left  side,  partly  denuded,  and  both  valves 
remoA'ed. 

Fig.  8.  P.  Ulysses. — The  point  of  the  ncai’cr  scaphial  tooth,  in  outline,  much  magnified. 

Fig.  9.  Papilio  Phorcas. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig  10.  Papilio  Thoas. — The  interior  of  the  right  vahe,  with  the  harpe. 

Fig.  11.  P.  Thous.- — The  abdominal  organs:  the  ultimate  segment  denuded  of  scales,  and  both  the 
valves  removed. 
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Fig.  12.  Pupilio  Turnus.- — The  interior  of  the  right  valvC;  with  the  harpe. 

Fig.  13.  P.  Tuntus. — The  ventral  edge  of  the  harpe  with  its  spine,  viewed  from  the  dorsal  side,  almost 
horizontally,  and  a  little  more  magnified. 

Fig.  14.  P.  Turnus.- — The  dorsal  edge  of  the  harpe,  with  its  compound  spine,  viewed  from  the  ventral 
side. 

Fig.  15.  P.  Tur?ius. — The  abdominal  organs  in  situ,  both  valves  having  been  removed. 

Fig.  IG.  Papilio  Polycuon. — The  interior  of  the  right  valve,  Avith  the  harpe. 

Figs.  17  &  18.  P.  Polycuon. — ^The  spinous  knob,  under  its  two  preA'alent  forms,  more  magnified. 

Fig.  19.  P.  Polycuon. — The  abdominal  organs  in  situ,  the  right  valve  having  been  removed. 

Fig.  20.  Pupilio  Aicion. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  21.  Papilio  Hesperus. — The  interior  of  the  right  valve,  Avith  the  harpe. 

Fig.  22.  P.  Hesperus. — The  harpe,  vicAved  from  the  ventral  side,  and  further  magnified. 

Fig.  23.  P.  Hesperus. — A  portion  of  a  curved  ridge  of  the  harpe,  shoAviug  teeth  on  an  enlarged  scale. 

Fig.  24.  P.  Hespei'us. — The  abdominal  organs,  vicAved  from  the  right ;  both  valves  removed,  and  the 
segmental  edges  almost  denuded. 

Fig.  25.  Papilio  Demoleus. — The  interior  of  the  right  vah'e,  with  the  harpe. 

Fig.  26.  P.  Demoleus. — The  ridge  of  the  harpe,  Avith  its  girding  ribs  and  terminal  tooth,  much  more 
magnified. 

Fig.  27.  P.  Demoleus. — The  extremity  of  the  abdomen,  Avith  its  apparatus  ;  the  segments  denuded,  and 
both  valves  removed. 


Plate  XXXI. 

Fig.  1.  Pupilio  Bathycles. — The  interior  of  the  right  valve,  Avith  the  harpe  in  situ. 

Fig.  .2.  P.  Bathycles. — The  harpe,  much  more  magnified. 

Fig.  3.  P.  Bathycles. — The  scaphinm,  viewed  vertically. 

Fig.  4.  P.  Bathycles. — -The  abdominal  organs,  viewed  laterally. 

Fig.  5.  P.  Bathycles. — The  tip  of  the  penis,  further  magnified. 

Fig.  6.  Papilio  Ayamemnon. — -The  interior  of  the  right  valve,  Avith  the  harpe. 

Fig.  7.  P.  Ayamemnon. — The  abdominal  segments  (denuded  of  scales  and  hairs  except  on  the  uncus),  the 
scaphinm,  the  penis  and  its  sheath. 

Fig.  8.  P.  Ayamemnon. — The  uncus,  vicAved  vertically. 

Fig.  9.  Papilio  Erithonius. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  10.  P.  Erithonius. — The  elevated  triple  Avail  of  the  harpe,  viewed  from  the  dorsal  side  and  much 
more  magnified. 

Fig.  11.  P.  Erithonius. — The  abdominal  organs,  viewed  laterally,  the  surfaces  denuded  of  the  copious 
scales  and  hair-scales,  and  both  the  valves  removed. 

Fig.  12.  P.  Erithonius. — The  chitinous  curtain  described  at  page  315,  supra. 

Fig.  13.  Papilio  Anchisiades .■ — The  interior  of  the  right  valve,  Avith  the  harpe. 

Fig.  14.  P.  Anchisiades. — The  harpe  removed,  and  further  magnified. 

Eig.  15.  P.  Anchisiades. — The  scajAhium,  viewed  from  above  ;  the  terminal  portion,  but  not  the  extreme 
point,  of  the  uncus  seen  overarching  the  middle. 

Fig.  16.  Papilio  Childrenae. — The  interior  of  the  right  valve,  Avith  the  harpe. 

Fig.  17.  P.  Childrenae. — The  terminal  liand  of  the  harpe  in  another  aspect,  much  more  magnified. 

Fig.  18.  P.  Childrenae. — The  abdominal  apparatus,  the  right  valve  removed,  the  left  in  situ,  outlined. 
Fig.  19.  Papilio  Sesostris. — Outline  of  the  right  harpe,  shoAving  the  teeth. 

Fig.  20.  Papilio  Vertumnus. — The  interior  of  the  right  valve,  with  the  harpe. 
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Fig.  21. 
Fi'^  22 

.a: 

Fig.  24.. 

Fig.  25. 
Fig.  20. 
Fig.  27. 
Fig.  28. 


P.  ]^ertummi!i . — The  abdominal  organs,  the  right  valve  removed,  the  left  outlined. 

Papilio  Lysandcr. — The  interior  of  tlie  right  valve,  with  the  harpe. 

P.  Lysander. — The  extremity  of  the  harpe,  mneh  more  magnified. 

P.  Lysander. — The  uncus,  with  its  toothed  scaphium,  and  the  penis  laterally  split  and 
emptied. 

PapUio  Earyleon. — The  interior  of  the  right  valve,  with  the  harpe. 

P.  Euryleon. — The  harpe,  removed  with  its  muscular  basis  attached,  further  magnified. 

Papilio  Ergetedes. — The  interior  of  the  right  valve,  with  the  harpe. 

P.  Ergeteles. — The  terminal  half  of  the  harpe,  further  magnified. 


Plate  XXXII. 

Fig.  1.  Papilio  Macedon. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  2.  P.  Macedon. — The  harpe  detached,  and  more  magnified. 

Fig.  3.  P.  Macedon. — The  abdominal  organs,  both  the  valves  having  been  removed. 

Fig.  4.  Papilio  Bromivs. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  5.  P.  Bromius. — The  harpe,  removed,  seen  laterally  from  the  ventral  side  of  the  valve,  and  more 
magnified. 

Fig,  6.  P.  Bromius. — The  abdominal  organs,  with  the  left  valve  in  situ,  seen  from  the  right  side. 

Fig.  7.  Papilio  Podalirius. — ^The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  8.  P.  Podalirius. — The  harpe,  further  magnified. 

Fig.  9.  P.  Podalirius. — The  tegumen  and  scaphium,  viewed  vertically  from  above. 

Fig.  10.  P.  Podalirius. — The  same  with  the  penis,  viewed  laterally  from  the  right ;  the  valves  removed 
and  the  segments  denuded  of  scales  in  both  figures. 

Fig.  11.  Papilio  Latreillii. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  12.  Papilio  Semjoeri. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  13.  P.  Semperi. — The  harpe,  removed,  and  further  magnified. 

Fig.  14.  P.  Semperi. — The  abdominal  organs  viewed  from  the  right  side,  both  the  valves  having  been 
removed. 

Fig.  15.  Papilio  Lycidas. — The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  16.  P.  Lycidas. — -The  abdominal  organs,  the  valves  removed,  and  the  segments  nearly  denuded. 
Fig.  17.  Papilio  Doubledayi. — The  interior  of  the  right  valve,  and  its  harpe. 

Fig.  1 8.  P.  Doubledayi. — The  second  aspect  of  the  penis  described  at  page  323. 

Fig.  19.  Papilio  Rhodifer.- — -The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  20.  P.  Rhodifer. — The  extremity  of  the  penis,  further  magnified. 

Fig.  21.  P.  Rhodifer. — The  abdominal  organs,  the  right  valve  having  been  removed,  the  left  shown  in 
outline. 

Fig.  22.  Papilio  Archesilaus. — The  interior  of  the  right  valve,  with  its  point  of  hair-scales,  and  the  harj^e. 
Fig.  23.  P.  Archesilaus . — The  harpe  detached,  viewed  obliquely,  and  further  magnified. 

Fig.  24.  P.  Archesilaus . — The  abdominal  organs,  the  right  valve  removed,  the  left  shown  in  outline. 

Fig.  25.  Papilio  Zahnoxis. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  26.  P.  Zahnoxis. — The  tip  of  the  harpe,  more  magnified. 

Fig.  27.  P.  Zahnoxis. — The  same,  seen  in  a  different  aspect. 

Fig.  28.  P.  Zalmoxis. — The  abdominal  organs,  from  the  right ;  the  right  valve  removed,  the  left  shown 
in  outline. 
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Plate  XXXIII. 

Fig.  1.  Papilio  Policenes. — The  interior  of  the  right  valve^  n  ith  its  hai’pe. 

Fig.  2.  Pajnlio  Uculeyon. — The  interior  of  the  valve,  vith  its  harpc. 

Fig.  3.  P.  Ucalegon. — A  lateral  view  of  the  harpe,  separated  from  the  valve  and  viewed  dorsally. 

Fig.  4.  Papilio  Agesiluus. — The  interior  of  the  right  valve  and  its  harpe. 

Fig.  5.  P.  Agesilaus. — The  abdominal  organs,  viewed  laterally. 

Fig.  0.  P.  Agesilaus. — The  unens,  viewed  vertically. 

Fig.  7.  Papilio  Parmatus.- — ^The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  8.  Papilio  Codrus. — The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  9.  P.  Codrus. — The  harpe,  further  magnified. 

Fig.  10.  P.  Codrus.— TI\\q  termination  of  the  abdomen. 

Fig.  11.  P.  Codrus. — The  penis,  mnch  magnified. 

Fig.  12.  P.  Codrus. — Another  view  of  the  same,  mueh  magnified. 

Fig.  13.  Papilio  Nireus. — The  interior  of  the  right  valve,  with  its  harpe. 

Fig.  14.  P.  Nireus. — The  harpe  removed,  seen  obliquely  sidewise,  somewhat  more  magnified. 

Fig.  15.  P.  AHreus. — The  spathulate  tip  of  the  harpe,  seen  from  above,  still  more  magnified. 

Fig.  16.  P.  Nireus. — The  uncus,  the  scaphium  with  its  proeesses,  and  the  penis,  seen  laterally ;  the 
segments  partly  denuded,  and  both  valves  removed. 

Fig.  17.  Papilio  Diphilus. — The  valveless  harpe  (?),  magnified  20  times. 

Fig.  18.  P.  Diphilus. — The  same,  on  the  scale  generally  adopted. 

Fig.  19.  P.  Diphilus. — The  spinous  knob,  more  magnified. 

Fig.  20.  P.  Diphilus. — -The  uncus,  scaphium,  and  penis  in  situ ;  the  thatch  of  hair  in  part  removed,  and 
also  the  right  harpe.  The  knob  of  the  left  harpe  is  seen  in  contaet  with  the  notched  truncate 
end  of  the  uncus. 

Fig.  21.  Pajjilio  Pohjdorus. — The  abdominal  organs,  denuded  of  scale-hairs. 

Fig.  22.  P.  Polgdo7'us. — The  right  scaphial  tooth  (?),  seen  from  within. 

Fig.  23.  P.  Pohjdorus. — The  left  valve,  seen  from  within. 

Fig.  24.  Papilio  Antenor. — The  interior  of  the  right  valve,  with  the  harpe. 

Fig.  25.  P.  Antenor. — The  uneus,  with  its  scaphium,  seen  from  above. 

Fig.  26.  P.  Antenor. — The  uneus,  with  its  seaphium,  seen  from  the  right  side. 

Fig.  .27.  Papilio  Hector. — The  parts  m  situ,  seen  from  the  right  side,  when  the  thatehing  of  hair  is 
removed. 

Fig.  28.  P.  Hector. — The  uncus,  as  seen  from  behind. 

Fig.  29.  P.  Hector. — The  right  scaphial  tooth  (?),  seen  from  below. 

Fig.  30.  P.  Hector. — A  valve,  detaehed. 

Fig.  31.  P.  Hector. — The  j^enis. 
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Acentropus,  analogy  of,  279. 

Antliea,  tegumen  of,  332. 

Anus,  site  of,  27fi,  290,  304,  305,  336. 

Asymmetry,  accidental,  303;  in  Ilespe- 
riadce  (ftnote)  298 ;  in  valves,  298. 

“Back  and  front,'’  terms  liow  used,  273, 
290,  305,  324,  337. 

Burmeister,  on  general  turgescence,  280 ; 
on  harpe,  273  ;  on  meconium,  209, 
288 ;  on  valve,  205. 

Callidryas,  preliensors,  332. 

Golias,  preliensors,  333. 

Curtain,  in  O.  Hemus,  330;  in  P.  Eri- 
thonins,  315. 

Do  Ilaan,  on  Larpe,  273 ;  on  P.  Pohj- 
dorus,  330;  on  Papilionidse,  200;  on 
scapliium,  277. 

Dynastor,  prehensors,  334. 

Eaton,  on  Spermatozoa  in  E2)hemera,2QQ. 

Gonepteryx,  preliensors,  333. 

Hair,  tliatch  of,  271, 313,  314,  326,  329, 
331. 

llarpe,  armature  of,  272,  315,  310,  318, 
319,  324,  .325,  320,  327;  base  of,  272, 
294,  290,  319,  325,  328,  337  ;  cha¬ 
racter  of,  27 1 ;  disguises  of,  329,  3:30, 
331 ;  function  of,  273  ;  glitter  of,  272, 
209,  315,  323,  330,  331 ;  type-forms 
of,  280. 

Ileboinoia,  preliensors,  3.33. 

Ilerold,  oil  Pieris,  205. 

Ilesperiadfe,  206. 

Ldon-Dufonr,  on  urinary  organs,  237. 

Manipulation,  208. 

Meconium,  foreign,  209,  .307  ;  nature  of, 
288,  311. 

Morpho,  prehensors,  334. 

Ornithoptera,  Amphrisius,  207,  290, 
293;  Ainphrysus,  292 ;  Arruana,  282  ; 
Brookeana,  291 ;  Darsius,  280,  penis 
of,  280;  Ilaliphron,  284,  .spermatozoa 
of, 285;  neliacon,290;  Ileliaconoides, 
290  ;  Pronomus,  2<'^3  ;  Remus,  293, 
later  examination  of,  335;  Rhadaman- 
tlms,  289,  foreign  matters  in,  269 ; 
Richmondia,  284. 
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Papilio  Agamemnon,  314,  3.37 ;  Agavus, 
301 ;  Agesilaus,  320 ;  Anchisiades, 
31 5,  337  ;  Androgeos,  310 ;  Antenor, 
331 ;  Archesilaus,  324 ;  Arctiirus,  303 ; 
Ascalaphus,  300,  337  ;  Axion,  311  ; 
Bathycles,  313;  Bromius,  208,  320; 
Brutus,  .306;  Chaon,  300;  Childreuae, 
310;  Codriis,  327;  Coon,  207;  Dei- 
phontes,  297 ;  Denioleus,  208,  312 ; 
Diphilus,  329,  aberrance  of,  329  ; 
Doubk-dayi,  323 ;  Erechtheus,  296  ; 
Ergeteles,  319;  Erithouius,  208,314; 
Euryleou,  318 ;  Gigon,  spermatozoa 
in,  288 ;  Hector,  280,  3.31  ;  Ilelenus, 
800;  Hesperus,  312 ;  Hoineriis,  307; 
Latreillii,  321;  Lycophron,  310 ;  Ly- 
sander,  317;  Macedon,  319,  3.33; 
Machaon,  .302  ;  Mayo,  295 ;  IMemnon, 
294,  continental  forms  of,  295 ;  Me- 
nestheiis,  301 ;  IMerope,  304  ;  Nephe- 
lus,  .300  ;  Nireus,  268,  328  ;  Oebalus, 
310;  Painmon,  301  ;  Parmatus,  327  ; 
Phorcas,  208,  308  ;  Pod.alirius,  320 ; 
Policenes,  325  ;  Polycaon,  310  ;  Poly- 
dorus,  329 ;  P(3lynmestor,  299 ;  Pro¬ 
tenor,  299  ;  Rhetenor,  297  ;  Rhodi- 
fer,  323  ;  Schmeltzi,  298  ;  Semperi, 
322;  Se.so.stris,  316;  Thersites,  310; 
Thoas,  .303;  Turnus,  .309;  Ucalegon, 
325  ;  Ulysses,  307  ;  Vertumnus,  317 ; 
Zalmoxis,  324,  foreign  matters  in, 
209. 

Penis,  axial  movement,  278;  base,  337  ; 
changes  in,  287,  (  ftnote)  300,  318, 
323,  330;  characters  of,  277,  336; 
forms  of,  278,  287,321,  .324,  32'8,  3.30 ; 
barge  size  of,  322 ;  Owen  on,  299 ; 
position  of,  277  ;  protru.sion  of,  277, 
313,310,  319,  .320,  323,  .324;  sheath 
of,  297,  31.3,  314,  31.5,  337— in  O. 
Ilalqdiron,  28.5,  294 ;  in  O.  Penms, 
330 ;  in  P.  Codnis,  328  ;  in  P.  Lysnn- 
der,  3 18;  in  P.  Rhodifer,  324 ;  in  P. 
Semperi,  322. 

Pier  idee,  Ilerold  on,  205. 

Pieris,  prehensors,  332. 


Preliensors,  material,  208 ;  use  for  dia¬ 
gnosis,  208  ;  variety  of,  207,  273. 

Scales,  foreign,  209,  273,  280,  299,  305, 
307,  311,  319. 

Scaphium,  bristles  of,  270, 285, 289, 297, 
310,  310,  320,  325  ;  characters  of,  275  ; 
cheeks  of,  335;  colour  of,  276,  289, 
30-5,  319,  325,  320,  330 ;  forms  of, 
275,  313;  function  of,  270,  .305,  300; 
in  O.  Remits,  335  ;  in  P.  Agamemnon, 
337 ;  in  P.  Anchisiades,  338 ;  in  P. 
Ascalaphus,  337 ;  in  P.  Codrus,  328 ; 
in  P.  Macedon,  338;  in  Pieridoe,  &c., 
332  ;  keel  of,  283,  289,  292,  301,  309, 
335 ;  pentagon,  335  ;  rami,  270,  296, 
297,  300,  304,  313 ;  resemblance  to  a 
boat,  275,  290,  304,  to  a  jaw,  275, 
295,  304;  teeth  of,  275,  290,  304, 
30-5,  313,  3.30,  331. 

Scudder  and  Burgess,  on  Nisoniades, 
260 ;  on  asymmetry,  (  ftnote)  298. 

Spermatozoa,  Gladstone  on,  287  ;  in 
Neuroptera,  288;  in  penis,  278,285, 
280,  288,  310,  318. 

Terias,  prehensors,  333. 

Trichoptera,  McLachhan  on,  277. 

Uncus,  absent,  313,  317,  321,328;  cha¬ 
racters  of,  273;  forms  of,  274,  329, 
330  ;  in  O.  Remus,  335  ;  minute,  325 ; 
re.semblances,  274. 

Uniformity,  individual,  (ftnote)  289, 
320. 

Urine,  in  Insects,  287 ;  in  Serpents, 
288. 

Valves,  asymmetry  in,  298 ;  characters 
of,  270;  disguises  of,  329,  330,  ,331; 
hinge-knobs,  337  ;  W.allace  on,  271. 

Variety  in  structure,  207,  273 ;  object 
of,  279  ;  specific,  (ftnote)  289,  300, 
311,317,  320. 

Wallace,  on  Ornithoptera,  271 ;  on  P. 
Memnon,  295. 

White,  on  Rhopalocera,  205,  267 ;  on 
P.  Podalirius,  321. 
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14-16  Macliaon.  17-19  Arctuxus.  20-23  Merope.  24-25  Brutus. 
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